SEQUENCE LISTING 



<110> Falco, Saverio Carl 
Hitz, William D. 
Kinney, Anthony J. 
Cahoon, Rebecca E. 
Rafalski, J. Antoni 

<120> PLANT BRANCHED CHAIN AMINO ACID BIOSYNTHETIC ENZYMES 

<130> BB-1126 

<140> 
<141> 

<150> 60/063,423 
<151> 1997 October 28 

<160> 54 

<170> Microsoft Word Version 7 . OA 

<210> 1 

<211> 2135 

<212> DNA 

<213> Zea mays 

<400> 1 

cacagctcca cttgtccctg tccatccatt catcattccc cgtcactcca ccaattcacc 60 
acccaaaacc ctaaacccca ttccgtacct caacgccgcc gccgccgccg ccgccgctgc 120 
gatgcagtcc atggcgctca cctccccctc actcccggag gtcggccccg tttccggccg 180 
ccgtctccag cgcatccgtg ccaccgcggt atccgacgag ctcaagctga acaagtacag 24 0 
cgcgcgcatc acggagccca agtcgcaggg cgcctcgcag gccgtgctct atggggtcgg 300 
gctcactgac gctgacctcc gcaagccgca ggtcggcgtc tcgtcggtgt ggtacgaggg 360 
gaacacctgc aacatgcacc tgctccgcct cgcggaggcc gtccgtgacg gcgtccgcga 420 
ggccggcatg gtcggcttcc ggtttaacac cgtcggtgtc agcgacgcca tttccatggg 480 
cacccggggc atgtgctaca gcctccagtc ccgtgacctc atcgccgaca gcatcgagac 540 
cgtcatggga gcgcagcact acgacgccaa catttccata cctgggtgcg acaagaacat 600 
gccaggtaca ataatggcaa tgggacggct taatcgacct agcataatga tatatggtgg 660 
aactattaag cctggtcact ttcagggcaa ttcctatgat atagtatctg ctttccagtg 720 
ctatggagaa tatgttagtg gttcaatcac tgatgagcaa agaaagaacg tcctccgcaa 780 
ttcatgtcca ggagcaggtg cctgtggtgg tatgtacaca gcaaacacta tggcatctgc 840 
tatcgaaact ttgggcatga gtcttccata cagttcttcg acacctgctg aggacccact 900 
aaaactagaa gagtgccgtc ttgctgggaa gtatctttta gagttgctaa agatggattt 960 
gaagcctaag gacattatca ctgagaagtc attgcgaaat gcaatggtta ttgttatggc 1020 
acttggtggt tcgactaatg ctgttctgca tttgattgcc attgctcggt ccgttggttt 1080 
gcatttgact cttgatgatt tccagaaggt cagtgaccaa gttcctttcc ttgcagacct 1140 
caagcccagt ggcaaatatg tcatggagga tctacataag attggtggga cacctgcagt 1200 
cattcattac cttttggagc aaggtcttct tgatggtgat tgcatgactg ttactggtaa 12 60 
aactctagct gagaatgcta aaatcttccc tcctctgtct gaggggcagc aaataattcg 1320 
accacttgac aatcctatca aaccaactgg ccatattcaa atactttatg gaaatcttgc 1380 
accggaaggt tctgtcgcaa aaataactgg caaagaggga ctgttcttct caggtcccgc 1440 
attagttttt gagggtgaag aatccatgat cacagctatc tcagaaaacc cagcgaattt 1500 
caagggaaag gtagtagtaa tccgaggaga aggaccaaaa ggagggccag ggatgcctga 1560 
aatgttgact ccaacaagtg caataatggg tgctggtctc ggaaaggagt gcgccctgct 1620 
gacagatggt agattttcag gaggctcaca tggatttgtt gtcggccaca tatgccctga 1680 
agcacaggaa ggtggcccga ttggccttgt ccatagtggt gatgtaatca ccatcgatgt 1740 
aagtaagagg gtaatcgacg ttgaccttac cgagcagcag ctcgaagaaa gacggaggaa 1800 
atggacccca ccgccataca agtccacctg tggagctctt tggaagtaca tcaagcttgt 1860 
ggctccagcg tctagaggat gcgtcactga tgagtaggat gtgttacatt ctgttaggtt 1920 
gtgcacatga tgtgtttgtc aatcaaaagc tgttgccagg aacaatttcc ctgttagagt 1980 
gattcattgt agttcggttt tgcatgtggc aggtatgaca ataaattgcc ggtttctaag 2040 
agcttagcaa tgctgcagaa actgctgaat aatcgagtgt aatcggggtc cgtgagcaat 2100 
cacatctttg tcagtcaaaa aaaaaaaaaa aaaaa 2135 



1 



<210> 2 

<211> 591 

<212> PRT 

<213> Zea mays 

<400> 2 

Met Gin Ser Met Ala Leu Thr Ser Pro Ser Leu Pro Glu Val Gly Pro 
15 10 15 

Val Ser Gly Arg Arg Leu Gin Arg lie Arg Ala Thr Ala Val Ser Asp 
20 25 30 

Glu Leu Lys Leu Asn Lys Tyr Ser Ala Arg lie Thr Glu Pro Lys Ser 
35 40 45 

Gin Gly Ala Ser Gin Ala Val Leu Tyr Gly Val Gly Leu Thr Asp Ala 
50 55 " 60 

Asp Leu Arg Lys Pro Gin Val Gly Val Ser Ser Val Trp Tyr Glu Gly 
65 70 75 80 

Asn Thr Cys Asn Met His Leu Leu Arg Leu Ala Glu Ala Val Arg Asp 
85 90 95 

Gly Val Arg Glu Ala Gly Met Val Gly Phe Arg Phe Asn Thr Val Gly 
100 105 110 

Val Ser Asp Ala lie Ser Met Gly Thr Arg Gly Met Cys Tyr Ser Leu 
115 120 125 

Gin Ser Arg Asp Leu He Ala Asp Ser He Glu Thr Val Met Gly Ala 
130 135 140 

Gin His Tyr Asp Ala Asn He Ser He Pro Gly Cys Asp Lys Asn Met 
145 150 155 " 160 

Pro Gly Thr He Met Ala Met Gly Arg Leu Asn Arg Pro Ser lie Met 
165 170 175 

lie Tyr Gly Gly Thr lie Lys Pro Gly His Phe Gin Gly Asn Ser Tyr 
180 185 190 

Asp He Val Ser Ala Phe Gin Cys Tyr Gly Glu Tyr Val Ser Gly Ser 
195 200 205 

He Thr Asp Glu Gin Arg Lys Asn Val Leu Arg Asn Ser Cys Pro Gly 
210 215 220 

Ala Gly Ala Cys Gly Gly Met Tyr Thr Ala Asn Thr Met Ala Ser Ala 
225 230 235 240 

He Glu Thr Leu Gly Met Ser Leu Pro Tyr Ser Ser Ser Thr Pro Ala 
245 250 255 

Glu Asp Pro Leu Lys Leu Glu Glu Cys Arg Leu Ala Gly Lys Tyr Leu 
260 265 270 

Leu Glu Leu Leu Lys Met Asp Leu Lys Pro Lys Asp He lie Thr Glu 
275 280 "* 285 

Lys Ser Leu Arg Asn Ala Met Val He Val Met Ala Leu Gly Gly Ser 
290 295 300 

Thr Asn Ala Val Leu His Leu lie Ala He Ala Arg Ser Val Gly Leu 
305 310 315 320 
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( 



His Leu Thr Leu Asp Asp Phe Gin Lys Val Ser Asp Gin Val Pro Phe 
325 330 335 

Leu Ala Asp Leu Lys Pro Ser Gly Lys Tyr Val Met Glu Asp Leu His 
340 345 350 

Lys lie Gly Gly Thr Pro Ala Val lie His Tyr Leu Leu Glu Gin Gly 
355 360 365 

Leu Leu Asp Gly Asp Cys Met Thr Val Thr Gly Lys Thr Leu Ala Glu 
370 375 " 380 

Asn Ala Lys lie Phe Pro Pro Leu Ser Glu Gly Gin Gin lie lie Arg 
385 390 395 400 

Pro Leu Asp Asn Pro lie Lys Pro Thr Gly His lie Gin lie Leu Tyr 
405 410 415 

Gly Asn Leu Ala Pro Glu Gly Ser Val Ala Lys lie Thr Gly Lys Glu 
420 425 430 

Gly Leu Phe Phe Ser Gly Pro Ala Leu Val Phe Glu Gly Glu Glu Ser 
435 440 445 

Met lie Thr Ala lie Ser Glu Asn Pro Ala Asn Phe Lys Gly Lys Val 
450 455 460 

Val Val lie Arg Gly Glu Gly Pro Lys Gly Gly Pro Gly Met Pro Glu 
465 470 475 " 480 

Met Leu Thr Pro Thr Ser Ala lie Met Gly Ala Gly Leu Gly Lys Glu 
485 490 "* 495 

Cys Ala Leu Leu Thr Asp Gly Arg Phe Ser Gly Gly Ser His Gly Phe 
500 505 510 

Val Val Gly His He Cys Pro Glu Ala Gin Glu Gly Gly Pro He Gly 
515 520 525 

Leu Val His Ser Gly Asp Val He Thr lie Asp Val Ser Lys Arg Val 
530 535 ' 540 

He Asp Val Asp Leu Thr Glu Gin Gin Leu Glu Glu Arg Arg Arg Lys 
545 550 555 ' 560 

Trp Thr Pro Pro Pro Tyr Lys Ser Thr Cys Gly Ala Leu Trp Lys Tyr 
565 570 ^ 575 

He Lys Leu Val Ala Pro Ala Ser Arg Gly Cys Val Thr Asp Glu 
580 585 " ~ 590 

<210> 3 

<211> 2073 

<212> DNA 

<213> Glycine max 

<400> 3 

gtaaaccctt tttccatcta gagttgttgc ggctctcttc tctgcacact cagaatgcag 60 

tccacactct tcaaccccac ccattccctt atccccactt caccacactc tatcagatcc 120 

aattctggtc atgcttctct ctccgttcgc gcctccatcg ccgtggaaac ccccacggag 180 

acggtgaagc tgaacaagta cagctcccgc atcaccgagc ccaaatcgca gggcgcctcc 24 0 

caggccgtgc tctacggcgt cggtctctcc gaggacgaca tggccaagcc ccaggtcggc 300 

gtctcctcgg tctggtacga gggcaacacc tgcaacatgc acctcctcca cctctccgag 360 

gccgtgcgtg acggcgttgc tgctgctggc atggttccct tccgcttcaa caccgttggc 420 

gtcagcgacg ccatctccat gggcacccgt ggcatgtgct acagcctcca gtccagggac 480 

ctcattgccg acagcatcga gaccgtcatg gcagcgcagt ggtacgatgg caatatttcc 540 



atccccggct 

cctagcatta 

gacatagtgt 

caaagacaaa 

acagccaata 

tctacacctg 

cttgagttac 

aatgcaatgg 

gctattgcca 

gaggttcctt 

aagattggag 

gactgtatga 

tccaacgggc 

caaatattat 

gggctgtact 

atttcagagg 

aagggtggtc 

cttggaaagg 

gtggttggcc 

ggagacgtaa 

gagatggaag 

ctgtacaagt 

aaagacatac 

tccagaacaa 

gaattgaatt 

aaaaaaaaaa 



gtgacaaaaa 

tggtttatgg 

ctgcctttca 

atgttattcg 

ccatggcttc 

ctgaggatcc 

tgaaaatgga 

ttatagttat 

agtctgttgg 

ttattgcaga 

ggactcctgc 

ctgtcactgg 

aggaaataat 

atggaaacct 

tctctggtcc 

atccttcgag 

cgggaatgcc 

aagttgcatt 

atatatgtcc 

tcaatgttga 

cacgcaggaa 

atattaaaaa 

ctgcagagca 

gttggtaaaa 

gctactattg 

aaaaaaaaaa 



tatgccaggt 

cgggactata 

gtgctatgga 

caactcatgc 

tgcaatagaa 

actaaagttg 

cttgaagccc 

ggcacttggt 

cattgatttg 

tcttaagcct 

agttatccgc 

aaaaacccta 

aaggccagta 

tgcaccacag 

tgcacttgtc 

ttttaagggg 

tgagatgtta 

attgactgat 

tgaagcacag 

catcaagaat 

aaagtggact 

tgtgacacct 

aaagctgata 

attcaaaaac 

attagtgact 

aaaaaaaaaa 



actatcattg 

aaacctggtc 

gaatatgtga 

cctggggctg 

gctatgggaa 

gatgagtgtc 

cgagatatca 

ggatctacta 

actcttgatg 

agtgggaaat 

taccttcttg 

gctgaaaatg 

gaaaatccca 

ggttccgttg 

tttgaaggag 

aaagtggttg 

acaccaacaa 

ggaagatttt 

gaaggtggtc 

aggagaattg 

gctcctccat 

gcttctagtg 

gtatgccttg 

aaacctcatt 

atttaatatt 

aaa 



ccatggggag 

attttgaggg 

gtggatcaat 

gagcctgtgg 

tgtctcttcc 

gtttagctgg 

tcactcgtaa 

atgctgtgtt 

attttcagaa 

atgtcatgga 

agcaaggctt 

cagaacttgt 

tcaagaagac 

ctaaaattac 

aggaggcaat 

taatcagggg 

gtgcaataat 

caggaggttc 

caattggctt 

atgttttggt 

acaaagctaa 

gatgcgtaac 

gtgaaatttt 

tcagagaatt 

tatgattttc 



gctcaacaga 

taacacgttt 

taatgatgac 

tggaatgtat 

ctatagctca 

gaaatatctt 

atcactacgt 

acatttaatt 

ggttagcgat 

agatgttcac 

tttagatggt 

ccctcctctg 

ggctcacatt 

tggaaaagaa 

gattgctgcc 

agagggaccc 

gggtgcaggt 

acatggattt 

gattcaaaat 

atcagatgag 

ccgaggagct 

agacgagtag 

gtcttgtgtt 

taaaacaatg 

tagagctaaa 



600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2073 



<210> 4 

<211> 601 

<212> PRT 

<213> Glycine max 

<400> 4 

Met Gin Ser Thr Leu Phe Asn Pro Thr His Ser Leu lie Pro Thr Ser 
1 5 10 15 

Pro His Ser lie Arg Ser Asn Ser Gly His Ala Ser Leu Ser Val Arg 
20 25 30 

Ala Ser He Ala Val Glu Thr Pro Thr Glu Thr Val Lys Leu Asn Lys 
35 40 45 

Tyr Ser Ser Arg He Thr Glu Pro Lys Ser Gin Gly Ala Ser Gin Ala 
50 55 60 

Val Leu Tyr Gly Val Gly Leu Ser Glu Asp Asp Met Ala Lys Pro Gin 
65 70 75 80 

Val Gly Val Ser Ser Val Trp Tyr Glu Gly Asn Thr Cys Asn Met His 
85 90 95 

Leu Leu His Leu Ser Glu Ala Val Arg Asp Gly Val Ala Ala Ala Gly 
100 105 ' ~ 110 



Met Val Pro Phe Arg Phe Asn Thr Val Gly Val Ser Asp Ala He Ser 
115 120 125 

Met Gly Thr Arg Gly Met Cys Tyr Ser Leu Gin Ser Arg Asp Leu He 
130 135 140 

Ala Asp Ser lie Glu Thr Val Met Ala Ala Gin Trp Tyr Asp Gly Asn 
145 150 155 ~ ~ 160 

He Ser He Pro Gly Cys Asp Lys Asn Met Pro Gly Thr He He Ala 
165 170 ' 175 
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Met Gly Arg Leu Asn Arg Pro Ser He Met Val Tyr Gly Gly Thr He 
180 185 ~ 190 

Lys Pro Gly His Phe Glu Gly Asn Thr Phe Asp He Val Ser Ala Phe 
195 200 205 

Gin Cys Tyr Gly Glu Tyr Val Ser Gly Ser He Asn Asp Asp Gin Ara 
210 215 220 

Gin Asn Val He Arg Asn Ser Cys Pro Gly Ala Gly Ala Cys Gly Gly 
225 230 235 240 

Met Tyr Thr Ala Asn Thr Met Ala Ser Ala He Glu Ala Met Gly Met 
245 250 255 

Ser Leu Pro Tyr Ser Ser Ser Thr Pro Ala Glu Asp Pro Leu Lys Leu 
260 265 270 

Asp Glu Cys Arg Leu Ala Gly Lys Tyr Leu Leu Glu Leu Leu Lys Met 
275 280 285 

Asp Leu Lys Pro Arg Asp He He Thr Arg Lys Ser Leu Arg Asn Ala 
U 290 295 3 00 

if Met Val Ile Val Met Leu Gly Gly Ser Thr Asn Ala Val Leu His 

W- 305 310 315 320 

%j Leu Ile Ala Ile Ala Lys Ser Val Gly Ile Asp Leu Thr Leu Asp Asp 

Jr 325 330 335 

Phe Gin Lys Val Ser Asp Glu Val Pro Phe Ile Ala Asp Leu Lys Pro 
U 340 345 350 

y x Ser Gly Lys Tyr Val Met Glu Asp Val His Lys Ile Gly Gly Thr Pro 
rU 355 360 365 

Ala Val Ile Arg Tyr Leu Leu Glu Gin Gly Phe Leu Asp Gly Asp Cys 
370 3 ?5 380 

Met Thr Val Thr Gly Lys Thr Leu Ala Glu Asn Ala Glu Leu Val Pro 
3 85 390 395 400 

Pro Leu Ser Asn Gly Gin Glu Ile Ile Arg Pro Val Glu Asn Pro Ile 
405 410 415 

Lys Lys Thr Ala His Ile Gin Ile Leu Tyr Gly Asn Leu Ala Pro Gin 
420 425 430 

Gly Ser Val Ala Lys Ile Thr Gly Lys Glu Gly Leu Tyr Phe Ser Gly 
435 440 445 

Pro Ala Leu Val Phe Glu Gly Glu Glu Ala Met Ile Ala Ala Ile Ser 
450 455 460 

Glu Asp Pro Ser Ser Phe Lys Gly Lys Val Val Val He Arg Gly Glu 
465 470 475 480 

Gly Pro Lys Gly Gly Pro Gly Met Pro Glu Met Leu Thr Pro Thr Ser 
485 490 495 

Ala Ile Met Gly Ala Gly Leu Gly Lys Glu Val Ala Leu Leu Thr Asp 
500 505 510 

Gly Arg Phe Ser Gly Gly Ser His Gly Phe Val Val Gly His Ile Cys 
515 520 525 
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Pro Glu Ala Gin Glu Gly Gly Pro He Gly Leu He Gin Asn Gly Asp 
530 535 540 

Val He Asn Val Asp He Lys Asn Arg Arg He Asp Val Leu Val Ser 
545 550 555 * 560 

Asp Glu Glu Met Glu Ala Arg Arg Lys Lys Trp Thr Ala Pro Pro Tyr 
565 570 575 

Lys Ala Asn Arg Gly Ala Leu Tyr Lys Tyr He Lys Asn Val Thr Pro 
580 585 " 590 

Ala Ser Ser Gly Cys Val Thr Asp Glu 
595 600 

<210> 5 
<211> 517 
<212> DNA 

<213> Triticum aestivum 



<220> 

<221> unsure 
<222> (447) 

<400> 5 

tgcaccagaa ggttcagtag caaaaataac cggcaaggag ggactgtttt tctcaggtcc 60 
tgcactagtt tttgacggtg aagaatcaat gattacagct atatcagaaa acccagcaaa 120 
tttcaaggga aaggttgtag tgatccgagg agaaggacca aaaggaggtc ccgggatgcc 180 
tgaaatgttg actccaacaa gtgcaataat gggggctggt cttgggaagg agtgtgccct 240 
gctgacagat ggtagatttt ctggggggtc gcatggattt gttgtgggcc acgtatgtcc 300 
tgaagcacag gaaggaggcc caattggtct tgttgagaat ggcgatacaa tcacgatcga 360 
cgtcgggaag aaagtaattg atgttgattt gacggaagac cagcttgaac aaaggcgaag 420 
gaaatggagc ccgcctccac acaaggntac taatgggagc actttggaag tacataaagc 480 
tccgtgtcct tcagcctcaa agtggggtgc gtcaacc ' 527 



<210> 
<211> 
<212> 
<213> 

<220> 
<221> 
<222> 



6 

156 
PRT 

Triticum aestivum 



ONSURE 
(149) 



<400> 6 

Ala Pro Glu Gly Ser Val Ala Lys He Thr Gly Lys Glu Gly Leu Phe 
1 5 10 15 

Phe Ser Gly Pro Ala Leu Val Phe Asp Gly Glu Glu Ser Met He Thr 
20 25 30 

Ala He Ser Glu Asn Pro Ala Asn Phe Lys Gly Lys Val Val Val lie 
35 40 ' 1 " 45 

Arg Gly Glu Gly Pro Lys Gly Gly Pro Gly Met Pro Glu Met Leu Thr 
50 55 60 

Pro Thr Ser Ala He Met Gly Ala Gly Leu Gly Lys Glu Cys Ala Leu 
65 70 75 80 

Leu Thr Asp Gly Arg Phe Ser Gly Gly Ser His Gly Phe Val Val Gly 
85 90 95 

His Val Cys Pro Glu Ala Gin Glu Gly Gly Pro He Gly Leu Val Glu 
100 105 HO 
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Asn Gly Asp Thr He Thr He Asp Val Gly Lys Lys Val He Asp Val 
115 120 125 

Asp Leu Thr Glu Asp Gin Leu Glu Gin Arg Arg Arg Lys Trp Ser Pro 
130 135 140 

Pro Pro His Lys Xaa Thr Asn Gly Ser Thr Leu Glu 
145 150 155 

<210> 7 

<211> 585 

<212> PRT 

<213> Saccharomyces cerevisiae 

<400> 7 

Met Gly Leu Leu Thr Lys Val Ala Thr Ser Arg Gin Phe Ser Thr Thr 
1 5 10 15 

Arg Cys Val Ala Lys Lys Leu Asn Lys Tyr Ser Tyr He He Thr Glu 
20 25 30 

Pro Lys Gly Gin Gly Ala Ser Gin Ala Met Leu Tyr Ala Thr Gly Phe 
35 4 0 4 5 

Lys Lys Glu Asp Phe Lys Lys Pro Gin Val Gly Val Gly Ser Cys Trp 
50 ^ 55 60 

Trp Ser Gly Asn Pro Cys Asn Met His Leu Leu Asp Leu Asn Asn Arg 
65 70 75 80 

Cys Ser Gin Ser He Glu Lys Ala Gly Leu Lys Ala Met Gin Phe Asn 
85 90 95 

Thr He Gly Val Ser Asp Gly He Ser Met Gly Thr Lys Gly Met Arg 
100 105 110 

Tyr Ser Leu Gin Ser Arg Glu He He Ala Asp Ser Phe Glu Thr He 
115 ~ 120 125 

Met Met Ala Gin His Tyr Asp Ala Asn He Ala He Pro Ser Cys Asp 
130 135 140 

Lys Asn Met Pro Gly Val Met Met Ala Met Gly Arg His Asn Arg Pro 
145 150 155 160 

Ser He Met Val Tyr Gly Gly Thr He Leu Pro Gly His Pro Thr Cys 
165 ~ 170 175 

Gly Ser Ser Lys He Ser Lys Asn He Asp He Val Ser Ala Phe Gin 
180 185 190 

Ser Tyr Gly Glu Tyr He Ser Lys Gin Phe Thr Glu Glu Glu Arg Glu 
195 200 205 

Asp Val Val Glu His Ala Cys Pro Gly Pro Gly Ser Cys Gly Gly Met 
210 215 220 

Tyr Thr Ala Asn Thr Met Ala Ser Ala Ala Glu Val Leu Gly Leu Thr 
225 230 235 240 

He Pro Asn Ser Ser Ser Phe Pro Ala Val Ser Lys Glu Lys Leu Ala 
245 250 255 

Glu Cys Asp Asn He Gly Glu Tyr He Lys Lys Thr Met Glu Leu Gly 
260 265 270 
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lie Leu Pro Arg Asp He Leu Thr Lys Glu Ala Phe Glu Asn Ala He 
275 280 285 

Thr Tyr Val Val Ala Thr Gly Gly Ser Thr Asn Ala Val Leu His Leu 
290 295 300 

Val Ala Val Ala His Ser Ala Gly Val Lys Leu Ser Pro Asp Asp Phe 
305 310 ' 315 " 320 

Gin Arg He Ser Asp Thr Thr Pro Leu lie Gly Asp Phe Lys Pro Ser 
325 330 " 335 

Gly Lys Tyr Val Met Ala Asp Leu He Asn Val Gly Gly Thr Gin Ser 
340 345 350 

Val lie Lys Tyr Leu Tyr Glu Asn Asn Met Leu His Gly Asn Thr Met 
355 360 365 

Thr Val Thr Gly Asp Thr Leu Ala Glu Arg Ala Lys Lys Ala Pro Ser 
370 375 380 

Leu Pro Glu Gly Gin Glu He He Lys Pro Leu Ser His Pro lie Lys 
385 390 * 395 400 

Ala Asn Gly His Leu Gin He Leu Tyr Gly Ser Leu Ala Pro Gly Gly 
405 410 415 

Ala Val Gly Lys lie Thr Gly Lys Glu Gly Thr Tyr Phe Lys Gly Arg 
420 425 430 

Ala Arg Val Phe Glu Glu Glu Gly Ala Phe He Glu Ala Leu Glu Arg 
435 440 445 

Gly Glu He Lys Lys Gly Glu Lys Thr Val Val Val lie Arg Tyr Glu 
450 455 460 

Gly Pro Arg Gly Ala Pro Gly Met Pro Glu Met Leu Lys Pro Ser Ser 
465 470 475 ~ 480 

Ala Leu Met Gly Tyr Gly Leu Gly Lys Asp Val Ala Leu Leu Thr Asp 
485 490 495 

Gly Arg Phe Ser Gly Gly Ser His Gly Phe Leu He Gly His lie Val 
500 505 510 

Pro Glu Ala Ala Glu Gly Gly Pro He Gly Leu Val Arg Asp Gly Asp 
515 520 525 

Glu lie lie lie Asp Ala Asp Asn Asn Lys lie Asp Leu Leu Val Ser 
530 535 1 540 

Asp Lys Glu Met Ala Gin Arg Lys Gin Ser Trp Val Ala Pro Pro Pro 
545 550 555 560 

Arg Tyr Thr Arg Gly Thr Leu Ser Lys Tyr Ala Lys Leu Val Ser Asn 
565 570 575 

Ala Ser Asn Gly Cys Val Leu Asp Ala 
580 585 

<210> 8 
<211> 502 
<212> DNA 
<213> Zea mays 
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<400> 8 

cgctgagcaa 

ctcgccgccg 

gcgccgtcta 

ggacctgtaa 

gatttggact 

aagtgcggga 

ctgagtccat 

tataagaaaa 

cggacaggtg 



cccccggcct 
cgccgctcgt 
ttcagattca 
gggcatgcag 
gggagaacct 
cagacgggaa 
cttctggagt 
ctgatggatc 
ctgagaggat 



acacggcgta 
cgcacggccg 
gaatcgtctt 
agctttagca 
gggttttggg 
tttttctgag 
cctaaattat 
catcctatta 

gt 



gctttgcagg 
aactggctcc 
tattcgatct 
agcaactaca 
attgtgcaaa 
ggtgaaatgg 
ggacagggat 
tttcgcccag 



aaatggaata 
tcctctcgcc 
cgtcattccc 
cgcaaacatc 
ctgattatat 
tgccttttgg 
tgtttgaggg 
aggaaaatgc 



cggcgccgtc 60 
gccgccactg 120 
actaaaggct 180 
tgaaacagtt 240 
gtatattgct 300 
acctatagcg 360 
cctaaaggcg 420 
tgagaggatg 480 
502 



<210> 9 

<211> 153 

<212> PRT 

<213> Zea mays 

<400> 9 

Met Glu Tyr Gly Ala Val Leu Ala Ala Ala Pro Leu Val Ala Arg Pro 
15 10 15 

Asn Trp Leu Leu Leu Ser Pro Pro Pro Leu Ala Pro Ser lie Gin lie 
20 25 30 



£j Gin Asn Arg Leu Tyr Ser 

ni 35 



He Ser Ser Phe Pro Leu 
40 



Lys Ala Gly Pro 
45 



Val Arg Ala Cys Arg Ala 
50 



Leu Ala Ser Asn Tyr Thr 
55 "* 60 



Gin Thr Ser Glu 



Thr Val Asp Leu Asp Trp 
65 70 



Glu Asn Leu Gly 



Phe Gly He Val Gin Thr 
75 80 



Asp Tyr Met Tyr He Ala 
85 



Lys Cys Gly Thr Asp Gly 
90 



Asn Phe Ser Glu 
95 



Gly Glu Met Val Pro Phe 
100 



Gly Pro He Ala Leu Ser 
105 



Pro Ser Ser Gly 
110 



Val Leu Asn Tyr Gly Gin 
115 



Gly Leu Phe Glu Gly Leu 
120 



Lys Ala Tyr Lys 
125 



Lys Thr Asp Gly Ser He 
130 



Leu Leu Phe Arg Pro Glu 
135 140 



Glu Asn Ala Glu 



Arg Met Arg Thr Gly Ala Glu Arg Met 
145 " 150 



<210> 10 

<211> 794 

<212> DNA 

<213> Zea mays 



<400> 10 

tcgagttttt 

tctcctatta 

ggtgtgaaaa 

aaaggatatt 

tcttcctgca 

acaatacttc 

aaggttgagg 

acggggactg 

gaatatggca 

ctccagatgg 

atcacagata 

tttttggcag 



tttttttttt 
atttgatcgt 
ccattggaaa 
ctgatgtcct 
atatttttgt 
ctggtataac 
agcgtctggt 
ctgttgtggt 
accaaggagt 
gcaatgtgga 
ttgccttggc 
atccatcttg 



ttttgtatcc 
tgaggataaa 
ctatgcctcg 
ttatttggat 
tgtgaaagac 
gaggaaaagt 
gtgtgtagat 
gtcacctgtg 
cggtgtcgtg 
ggactggatg 
agatcccgga 
agcatatttg 



cctgttggga 
tttcaccgtg 
gtactgaaag 
gctgttcatg 
aatgttattt 
atcattgaag 
gagttgatta 
gggagtgtta 
tctcagcaac 
ggttggacca 
ttattacagc 
actgtaccgg 



attatttcaa 
ccagccctgg 
cacaaaagat 
acaaatatct 
ctacgcctgc 
ttgctcagag 
acgctgatga 
catatatggg 
tatacaagtc 
tgcaacttaa 
tactgggtgc 
tttcccttga 



ggaaggttta 60 
tggaactgga 120 
tgcaaagggg 180 
tgaagaagtc 240 
cattaaagga 300 
caaaggtttc 360 
agttttctgc 420 
gaaaagggtg 480 
acttacaagc 540 
tcagtagcgg 600 
gatagttttt 660 
gactaagacg 720 
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aaagtgatct tactgatctt ttgtttcaaa tctaaaacga taaaataaaa tgtggtttgc 780 
aaaaaaaaaa aaaa "794 

<210> 11 

<211> 198 

<212> PRT 

<213> Zea mays 

<400> 11 

Ser Ser Phe Phe Phe Phe Phe Phe Val Ser Pro Val Gly Asn Tyr Phe 
15 10 15 

Lys Glu Gly Leu Ser Pro He Asn Leu He Val Glu Asp Lys Phe His 
20 25 30 

Arg Ala Ser Pro Gly Gly Thr Gly Gly Val Lys Thr He Gly Asn Tyr 
35 ^ ~ 40 45 

Ala Ser Val Leu Lys Ala Gin Lys He Ala Lys Gly Lys Gly Tyr Ser 
50 " 55 60 

Asp Val Leu Tyr Leu Asp Ala Val His Asp Lys Tyr Leu Glu Glu Val 
65 70 75 80 

Ser Ser Cys Asn He Phe Val Val Lys Asp Asn Val He Ser Thr Pro 
8 5 90 95 

Ala He Lys Gly Thr He Leu Pro Gly He Thr Arg Lys Ser He He 
100 105 110 

Glu Val Ala Gin Ser Lys Gly Phe Lys Val Glu Glu Arg Leu Val Cys 
115 120 125 

Val Asp Glu Leu He Asn Ala Asp Glu Val Phe Cys Thr Gly Thr Ala 
130 135 140 

Val Val Val Ser Pro Val Gly Ser Val Thr Tyr Met Gly Lys Arg Val 
145 150 155 160 

Glu Tyr Gly Asn Gin Gly Val Gly Val Val Ser Gin Gin Leu Tyr Lys 
165 170 175 

Ser Leu Thr Ser Leu Gin Met Gly Asn Val Glu Asp Trp Met Gly Trp 
180 185 190 

Thr Met Gin Leu Asn Gin 
195 



<210> 


12 


<211> 


445 


<212> 


DNA 


<213> 


Zea mays 


<220> 




<221> 


unsure 


<222> 


(252) 


<220> 




<221> 


unsure 


<222> 


(311) 


<220> 




<221> 


unsure 


<222> 


(336) 
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<220> 
<221> 
<222> 



unsure 
(356) 



<220> 
<221> 
<222> 



unsure 
(361) 



<220> 
<221> 
<222> 

<220> 
<221> 
<222> 

<220> 
<221> 
<222> 



unsure 
(369) 



unsure 
(384) 



unsure 
(393) 



<220> 
<221> 
<222> 



unsure 
(418) 



<220> 
<221> 
<222> 



unsure 
(431) 



<220> 
<221> 
<222> 



unsure 
(437) 



<400> 12 

gtcgtcaagg 

acgcgcaaga 

gtttccatcg 

gttgctcccg 

gacacggtgt 

gaggacagca 

nccacaacnt 

atatgtgtgt 



gcggcgtggt 
gcgtcatcga 
acgatctggt 
tgtcgacagt 
cncaggagct 
ngggatggac 
tgtttccaca 
ngcacanttg 



cgccacgccg 
gctcgccagg 
ggccgcagac 
cacgtaccag 
gtacacgacg 
agtaccagta 
tcantattgt 
aaaaa 



gacacccggg 
gaccgcggat 
gaggtgttct 
ggcgagaggt 
ctgacatcca 
gagtanatta 
canccggtaa 



gcaccatcct 
acaaggttga 
gcaccgggac 
atgagttcag 
ttcagatggg 
ataaggttgg 
aatgcatact 



gccgggcatc 60 
ggaacgcctg 120 
cgcggtggtg 180 
aacggggccg 240 
catggccgcc 300 
ggaatncatc 360 
cggttatnac 420 
445 



<210> 
<211> 
<212> 
<213> 

<220> 
<221> 
<222> 

<220> 
<221> 
<222> 



13 

115 

PRT 

Zea mays 



UNSURE 
(104) 



UNSURE 
(112) 



<400> 13 

Val Val Lys Gly Gly Val Val Ala Thr Pro Asp Thr Arg Gly Thr lie 
1 " * 5 10 15 

Leu Pro Gly lie Thr Arg Lys Ser Val lie Glu Leu Ala Arg Asp Arg 
20 25 30 

Gly Tyr Lys Val Glu Glu Arg Leu Val Ser lie Asp Asp Leu Val Ala 
35 4 0 4 5 
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Ala Asp Glu Val Phe Cys Thr Gly Thr Ala Val Val Val Ala Pro Val 
50 55 60 

Ser Thr Val Thr Tyr Gin Gly Glu Arg Tyr Glu Phe Arg Thr Gly Pro 
65 70 75 ~ 80 

Asp Thr Val Ser Gin Glu Leu Tyr Thr Thr Leu Thr Ser He Gin Met 
85 90 95 

Gly Met Ala Ala Glu Asp Ser Xaa Gly Trp Thr Val Pro Val Glu Xaa 
100 105 110 

He Asn Lys 
115 

<210> 14 

<211> 1086 

<212> DNA 

<213> Oryza sativa 



<400> 14 

gcacgagggc 

caactacggc 

gtcgtacatg 

catgtgcatg 

cgccaaccgc 

catcgggagc 

cgccgcaccg 

ggactcgata 

cgcgccggtg 

cctcgacgcg 

caaggacggc 

caagagcgtc 

catcgacgat 

cccagtatcg 

gttatcgcag 

gaaaggatgg 

tcctcatgtc 

tcacagcgca 

aaaaaa 



atactcagcc 
caggggctct 
ctgttccggc 
ccgtcgccgt 
cgctgggtgc 
ggaccgattc 
gttggaacgt 
caccgggcca 
ctcaaggcgc 
gtgcacaaga 
gtcgtcgcca 
atcgagctcg 
ctggtcggcg 
agtgttactt 
acactgcaca 
acagtggcaa 
atccaatgta 
agtggaattt 



gctacggcaa 
tcgagggtct 
cggaggagaa 
cggtggagca 
caccgcaagg 
tcgggctggc 
acttcaagga 
tgccgggcgg 
agatggacgc 
cgtacctgga 
cgccggccac 
ccagggaccg 
cagacgaggt 
accatgggca 
cgactctgac 
tagattaagg 
gattattgtc 
ggacgaacag 



catcgagctc 
gaaggcgtac 
cgcgcggcgg 
gttcgtccac 
aaagggggcg 
tcccgccccg 
gggtctagcg 
caccggtggg 
caagagcata 
ggaggcctcc 
cgtgggaacc 
cggctatcag 
gttctgcacc 
aaggtacgag 
gtccatccag 
atggattatg 
gttttatata 
gaagcaaatg 



agcccctcct 
agggcggcga 
atgcagcacg 
gccgtcaagc 
ctgtacatca 
gagtacacgt 
ccgataaacc 
gtcaagacga 
gggttcactg 
tcctgcaacc 
atcctgccgg 
gttgaagaac 
ggaacagcgg 
ttcaggactg 
atgggcctgg 
ggcaaaggga 
tcttcctgta 
cagatcatct 



ccggcgtcat 
accaacaggg 
gcgccgagcg 
agaccgtcct 
ggccgctgct 
tcctcatcta 
ttgtcgtaga 
tcaccaacta 
acgtgctgta 
tcttcatcgt 
ggatcacgcg 
ggctcgtctc 
tggtcgttgc 
gacatgacac 
ctgaggacaa 
tcccgattat 
gcgacagtga 
tactgcgtaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1086 



<210> 15 

<211> 307 

<212> PRT 

<213> Oryza sativa 

<400> 15 

Glu Gly He Leu Ser Arg Tyr Gly Asn He Glu Leu Ser Pro Ser Ser 
15 10 15 

Gly Val He Asn Tyr Gly Gin Gly Leu Phe Glu Gly Leu Lys Ala Tyr 
20 25 30 

Arg Ala Ala Asn Gin Gin Gly Ser Tyr Met Leu Phe Arg Pro Glu Glu 
35 40 45 

Asn Ala Arg Arg Met Gin His Gly Ala Glu Arg Met Cys Met Pro Ser 
50 55 ~ 60 

Pro Ser Val Glu Gin Phe Val His Ala Val Lys Gin Thr Val Leu Ala 
65 70 75 80 



Asn Arg Arg Trp Val Pro Pro Gin Gly Lys Gly Ala Leu Tyr He Arg 
8 5 90 " 95 
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Pro Leu Leu lie Gly Ser Gly Pro lie Leu Gly Leu Ala Pro Ala Pro 
100 105 J 110 

Glu Tyr Thr Phe Leu lie Tyr Ala Ala Pro Val Gly Thr Tyr Phe Lys 
115 120 125 

Glu Gly Leu Ala Pro lie Asn Leu Val Val Glu Asp Ser lie His Arg 
130 135 140 

Ala Met Pro Gly Gly Thr Gly Gly Val Lys Thr lie Thr Asn Tyr Ala 
145 150 155 160 

Pro Val Leu Lys Ala Gin Met Asp Ala Lys Ser lie Gly Phe Thr Asp 
165 170 ~ 175 

Val Leu Tyr Leu Asp Ala Val His Lys Thr Tyr Leu Glu Glu Ala Ser 
180 185 190 

Ser Cys Asn Leu Phe lie Val Lys Asp Gly Val Val Ala Thr Pro Ala 
195 200 205 

Thr Val Gly Thr He Leu Pro Gly He Thr Arg Lys Ser Val He Glu 
210 215 220 

Leu Ala Arg Asp Arg Gly Tyr Gin Val Glu Glu Arg Leu Val Ser He 
225 230 235 240 

Asp Asp Leu Val Gly Ala Asp Glu Val Phe Cys Thr Gly Thr Ala Val 
245 250 ~ 255 

Val Val Ala Pro Val Ser Ser Val Thr Tyr His Gly Gin Arg Tyr Glu 
260 265 270 

Phe Arg Thr Gly His Asp Thr Leu Ser Gin Thr Leu His Thr Thr Leu 
275 280 285 

Thr Ser He Gin Met Gly Leu Ala Glu Asp Lys Lys Gly Trp Thr Val 
290 295 300 

Ala lie Asp 
305 

<210> 16 

<211> 965 

<212> DNA 

<213> Glycine max 



<400> 16 

catccttgtt 

tgactttcct 

aagtttaatt 

gctcgtgccg 

ccctctagac 

ctctctctca 

tctcctctca 

gctgatatag 

atgaaatgca 

gagttgaacc 

gcataccgca 

atgcagatag 

gctgtgaagg 

ttgtatatta 

gagtacacat 

ccaatcaatt 

cgtgc 



tgtccatgct 
tggagttgta 
tcaactccca 
aattcggcac 
attcttcctt 
agcttcgaaa 
ggccttccgc 
aatgggacaa 
cacgaggtgg 
cctccgctgg 
aacaagatgg 
gtgcggagcg 
atactgtttt 
gacctttgtt 
ttctaatata 
tgattgtaga 



cccgagttgt 
agcccagctt 
atatcacaag 
gaggaaaatg 
tcttctctct 
gcagtttcct 
cactctgtct 
ccttgggttt 
aaccttttcc 
agttttaaac 
gagtatactc 
gatgtgcatg 
agctaacaaa 
aatgggaagt 
tgtttcacct 
aaatgaattc 



gaatatcagg 
agaagaggct 
tttatataga 
gagagcattc 
catcaatctc 
ctcacttcgc 
tctgatccct 
gggcttcaac 
aaaggtgaat 
tatggccagg 
ctcttccgtc 
ccatcaccta 
cgttgggttc 
ggacctgtac 
gttgggaact 
catcgtgcaa 



gactgcctca 
acgctgatgt 
tatatgcttt 
gactaattta 
ccttcctatg 
agaatgttct 
acagtgagac 
ccactgatta 
tgcagcgttt 
gattatttga 
cggaagaaaa 
ctatggagca 
cccctgcagg 
ttggtgttgc 
acttcaagga 
ctcctggtgg 



gctcctccat 60 
ccattttcta 120 
tttgaaagag 180 
cccgatctgc 240 
cgaaccttct 300 
ggaagccgcc 360 
gattgaatta 420 
tatgtatatc 480 
tgggaacatc 54 0 
gggtttgaaa 600 
tggtttgcgg 660 
gtttgtggaa 720 
taaaggttcc 780 
acctgcacca 840 
aggtttggcc 900 
cactggagct 960 
965 
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<210> 17 

<211> 252 

<212> PRT 

<213> Glycine max 

<400> 17 

Met Glu Ser lie Arg Leu lie Tyr Pro lie Cys Pro Ser Arg His Ser 
15 10 15 

Ser Phe Leu Leu Ser His Gin Ser Pro Phe Leu Cys Glu Pro Ser Leu 
20 25 * 30 

Ser Leu Lys Leu Arg Lys Gin Phe Pro Leu Thr Ser Gin Asn Val Leu 
35 40 45 

Glu Ala Ala Ser Pro Leu Arg Pro Ser Ala Thr Leu Ser Ser Asp Pro 
50 55 60 

Tyr Ser Glu Thr He Glu Leu Ala Asp He Glu Trp Asp Asn Leu Gly 
65 70 75 80 

Phe Gly Leu Gin Pro Thr Asp Tyr Met Tyr He Met Lys Cys Thr Arg 
85 90 " 95 

Gly Gly Thr Phe Ser Lys Gly Glu Leu Gin Arg Phe Gly Asn He Glu 
100 105 110 

Leu Asn Pro Ser Ala Gly Val Leu Asn Tyr Gly Gin Gly Leu Phe Glu 
115 120 "* " 125 

Gly Leu Lys Ala Tyr Arg Lys Gin Asp Gly Ser He Leu Leu Phe Arg 
130 135 140 

Pro Glu Glu Asn Gly Leu Arg Met Gin He Gly Ala Glu Arg Met Cys 
14 5 150 155 160 

Met Pro Ser Pro Thr Met Glu Gin Phe Val Glu Ala Val Lys Asp Thr 
165 170 175 

Val Leu Ala Asn Lys Arg Trp Val Pro Pro Ala Gly Lys Gly Ser Leu 
180 185 190 

Tyr He Arg Pro Leu Leu Met Gly Ser Gly Pro Val Leu Gly Val Ala 
195 200 2 05 

Pro Ala Pro Glu Tyr Thr Phe Leu He Tyr Val Ser Pro Val Gly Asn 
210 215 220 

Tyr Phe Lys Glu Gly Leu Ala Pro He Asn Leu He Val Glu Asn Glu 
225 230 235 240 

Phe His Arg Ala Thr Pro Gly Gly Thr Gly Ala Arg 
245 ~ 250 

<210> 18 
<211> 1501 
<212> DNA 

<213> Triticum aestivum 
<400> 18 

gcacgagccg cgcggcacgt cggtctcccc cagccccagg ccgcatccgg gcctaccctc 60 
gcaacccatt cagaagcgat tgtccggcag cgccgtctcc gtctccaggc gaggcactgc 120 
ggcaaggagc agcccgtgtt ccgccctgat gacggcatca tacaacacag gaactccgga 180 
cctagtcgac ttcgactggg agactcttgg atttcaactg gtcccgacgg actttatgta 240 
tataatgaaa tgttcgtcag atggggtgtt caccaagggt gaattggttc catatgggcc 300 
aatcgagctg aaccctgctg ctgcagtttt aaattatggc cagggattgc tcgaaggtct 360 
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tagagcacac 
gcggatgagg 
atcagctgtc 
ttctttatat 
cccggagtat 
gtcaccaatt 
tgatattaag 
gaaaggtcat 
ttcttcctgt 
aacaattctt 
ccaggtcgaa 
tacagggact 
ggagtatggg 
tatccagaaa 
tcatcatctg 
ccctctgtca 
gaggtacaca 
agctgttgtt 
actccataac 
a 



agaaaggagg 
ataggtgcag 
aagcacacta 
atcaggccgc 
acatttgttg 
agcttattga 
acaattggaa 
tctgatgttc 
aatatattga 
cctggaatca 
gagcgcctta 
gccgttgtac 
ggcgggaagg 
ggccttgtgg 
gacggtctct 
ggaaattttg 
cacaacatag 
tcttctcatt 
atacttgcaa 



atggttcagt 
atcggctatg 
tattggcaaa 
tgctgattgg 
tgtatgtttg 
ctgaggaaga 
attatgcttc 
tttacttgga 
tggtgaagga 
caagaagaag 
ttgcgataga 
tatcacccgt 
tcggagcggt 
aggacagtat 
acgagcctcc 
cagaatgtag 
catcaagctg 
ctgtttccca 
ttgcaaacca 



agttgttttt 
catgcctgca 
caagcgttgg 
aagtggagct 
cccagttggt 
atatcaccgc 
ggttgttagt 
tcccgtgcat 
taatgttatt 
tataattgaa 
tgagttgctt 
tggttccatt 
gtcccagcaa 
gggatggagt 
tcggcaagaa 
aatagcataa 
gatcagaaag 
agaggactga 
tgagacataa 



cgccccaagg 
ccaagcgttg 
gtacccccca 
atgctaggtg 
cactatttca 
gctgcacctg 
gctcagagaa 
aagaagtttg 
tctactccac 
attgcccaaa 
gacgctgatg 
gtgtaccacg 
ctgtattcgg 
gtgcagttga 
aacaatgcaa 
tttccctgtg 
attaataata 
atgcgctttg 
ataattggtg 



aaaacgcgtt 
agcagttcct 
ctggcaaagg 
tagcacctgc 
aggatggcct 
gtggaactgg 
gagccaagga 
tggaggaagt 
tattaacggg 
atcttggaat 
aagtcttctg 
gaagaagagt 
cacttacagc 
attagcagct 
aatcacttga 
aagatagcaa 
atgattaaat 
agtgtgaata 
gcaaaaaaaa 



420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1501 



<210> 19 
<211> 348 
<212> PRT 

<213> Triticum aestivum 
<400> 19 

Met Thr Ala Ser Tyr Asn Thr Gly Thr Pro Asp Leu Val Asp Phe Asp 
15 10 15 

Trp Glu Thr Leu Gly Phe Gin Leu Val Pro Thr Asp Phe Met Tyr lie 
20 25 ~ 30 

Met Lys Cys Ser Ser Asp Gly Val Phe Thr Lys Gly Glu Leu Val Pro 
35 40 " 45 

Tyr Gly Pro lie Glu Leu Asn Pro Ala Ala Ala Val Leu Asn Tyr Gly 
50 55 60 

Gin Gly Leu Leu Glu Gly Leu Arg Ala His Arg Lys Glu Asp Gly Ser 
65 70 75 "* 80 

Val Val Val Phe Arg Pro Lys Glu Asn Ala Leu Arg Met Arg lie Gly 
85 90 95 

Ala Asp Arg Leu Cys Met Pro Ala Pro Ser Val Glu Gin Phe Leu Ser 
100 105 110 

Ala Val Lys His Thr lie Leu Ala Asn Lys Arg Trp Val Pro Pro Thr 
115 120 125 

Gly Lys Gly Ser Leu Tyr lie Arg Pro Leu Leu lie Gly Ser Gly Ala 
130 135 140 

Met Leu Gly Val Ala Pro Ala Pro Glu Tyr Thr Phe Val Val Tyr Val 
145 150 155 160 

Cys Pro Val Gly His Tyr Phe Lys Asp Gly Leu Ser Pro lie Ser Leu 
165 170 175 

Leu Thr Glu Glu Glu Tyr His Arg Ala Ala Pro Gly Gly Thr Gly Asp 
180 185 " 190 



lie Lys Thr lie Gly Asn Tyr Ala Ser Val Val Ser Ala Gin Arg Arg 
195 200 205 
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Ala Lys Glu Lys Gly His Ser Asp Val Leu Tyr Leu Asp Pro Val His 
210 215 220 

Lys Lys Phe Val Glu Glu Val Ser Ser Cys Asn He Leu Met Val Lys 
225 230 235 240 

Asp Asn Val He Ser Thr Pro Leu Leu Thr Gly Thr He Leu Pro Gly 
245 250 255 

He Thr Arg Arg Ser He He Glu He Ala Gin Asn Leu Gly He Gin 
260 265 270 

Val Glu Glu Arg Leu He Ala He Asp Glu Leu Leu Asp Ala Asp Glu 
275 280 285 

Val Phe Cys Thr Gly Thr Ala Val Val Leu Ser Pro Val Gly Ser He 
290 295 300 

Val Tyr His Gly Arg Arg Val Glu Tyr Gly Gly Gly Lys Val Gly Ala 
305 310 315 " ^ 320 

?Z Val Ser Gin Gin Leu Tyr Ser Ala Leu Thr Ala He Gin Lys Gly Leu 
~; 325 330 335 

n.j Val Glu Asp Ser Met Gly Trp Ser Val Gin Leu Asn 
SJ 34 0 34 5 

^ <210> 20 

yj <211> 3 63 

L! <212> PRT 

b <213> Bacillus subtilis 

<400> 20 

LH Met Thr Lys Gin Thr He Arg Val Glu Leu Thr Ser Thr Lys Lys Pro 
Li: 1 5 10 15 

O Lys Pro Asp Pro Asn Gin Leu Ser Phe Gly Arg Val Phe Thr Asp His 

M: 20 25 30 

Met Phe Val Met Asp Tyr Ala Ala Asp Lys Gly Trp Tyr Asp Pro Arg 
35 40 45 

He He Pro Tyr Gin Pro Leu Ser Met Asp Pro Thr Ala Met Val Tyr 
50 55 60 

His Tyr Gly Gin Thr Val Phe Glu Gly Leu Lys Ala Tyr Val Ser Glu 
65 70 75 80 

Asp Asp His Val Leu Leu Phe Arg Pro Glu Lys Asn Met Glu Arg Leu 
85 90 95 

Asn Gin Ser Asn Asp Arg Leu Cys He Pro Gin He Asp Glu Glu Gin 
100 105 110 

Val Leu Glu Gly Leu Lys Gin Leu Val Ala He Asp Lys Asp Trp He 
115 120 125 

Pro Asn Ala Glu Gly Thr Ser Leu Tyr lie Arg Pro Phe He He Ala 
130 135 140 

Thr Glu Pro Phe Leu Gly Val Ala Ala Ser His Thr Tyr Lys Leu Leu 
145 150 155 " 160 

He He Leu Ser Pro Val Gly Ser Tyr Tyr Lys Glu Gly lie Lys Pro 
165 170 " 175 
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Val Lys He Ala Val Glu Ser Glu Phe Val Arg Ala Val Lys Gly Gly 
180 185 190 

Thr Gly Asn Ala Lys Thr Ala Gly Asn Tyr Ala Ser Ser Leu Lys Ala 
195 200 205 

Gin Gin Val Ala Glu Glu Lys Gly Phe Ser Gin Val Leu Trp Leu Asp 
210 215 220 

Gly He Glu Lys Lys Tyr He Glu Glu Val Gly Ser Met Asn He Phe 
225 230 235 240 

Phe Lys He Asn Gly Glu He Val Thr Pro Met Leu Asn Gly Ser He 
245 250 255 

Leu Glu Gly lie Thr Arg Asn Ser Val lie Ala Leu Leu Lys His Trp 
260 265 270 

Gly Leu Gin Val Ser Glu Arg Lys He Ala He Asp Glu Val lie Gin 
275 280 285 

Ala His Lys Asp Gly He Leu Glu Glu Ala Phe Gly Thr Gly Thr Ala 
290 295 300 

Ala Val He Ser Pro Val Gly Glu Leu He Trp Gin Asp Glu Thr Leu 
305 310 315 ~ 320 

Ser lie Asn Asn Gly Glu Thr Gly Glu lie Ala Lys Lys Leu Tyr Asp 
325 330 4 335 

Thr He Thr Gly lie Gin Lys Gly Ala Val Ala Asp Glu Phe Gly Trp 
340 345 350 



Thr Thr Glu Val Ala Ala Leu Thr Glu Ser Lys 
355 360 



<210> 21 

<211> 1162 

<212> DNA 

<213> Glycine max 



<400> 21 

gcacgagtac agcccaaggc ccgcatcggc 
atcctcgtcc agatgacggc ggcgtccaac 
agcgccggcg gcggcgactt cctcctgtcc 
gccgtcgtca tcccgaccga ctactcccag 
tcggtgccca tgaagccgcc gctgttcgcc 
gtgctgtcca tcatggacgc cgaggaccgc 
gagggcaacg tcgccgaggg gcccatggtg 
ctggtgctcc cggcgttcga caagatcctc 
ctggcgccga ggctggtgga gtccggcctc 
gccgacgagg ccaagcgctg ctccgccgag 
ctgcccatcg tcgagtggga cgaccagctc 
atggcgctgt cggatctgct ctgggaggac 
ccgtacaagt gatggattat tggagttggg 
gtgtgctacc gacgtgtgga ttcatgacgg 
ttcgacttta tatgagagga gctacgtcca 
gagtatatat gtgtagtgta cgtacgcgtg 
gtgtcgtttc gtttcgtttc tccttgtgtt 
acgtgtcgtc aacgtaatcc ttgtattttg 
tttatcgatt gatcattaag tgaatgaata 
aaaaaaaaaa aaaaaaaaaa aa 

<210> 22 
<211> 243 



accccgttcc cgcgcgacac gctccgcagc 60 
tgccggaggg ggtccatccg ctactggctc 120 
tccgccggct gcgccgggcc ggcgttctac 180 
tgccgccacg gcgtgcgcgc ggtgaccacg 240 
accatgaaga acgtcaacta cctccccaac 300 
ggcgcgttcg cgtcggtgtg ggtggacggc 360 
aacgtggcgt tcgtcacggc cgccggcgag 420 
gccgggtgca ccgccaagcg gctgctcgcg 4 80 
ctcaaggccg tcaccacccg ccacatcgcc 540 
atggcgttcg tcggcagcgg cctccccgtc 600 
atcggcgacg ggaaggtggg gaagacgatg 660 
atgaaatcgg ggccggacag gatcgcagtc 720 
tgaggctcct cgggcgtacg tcagaaagag 780 
taagcttcac ctgttaggga ttcacgtctc 840 
tcggagatag gaggagaagg gcaacgtgcc 900 
agcgagctga gatggatatg atgcagtatc 960 
catgtgtggc ttgtatggtt ttttatctgt 1020 
cggtgtatca gtactgtatg agtgtatgtg 1080 
atggattctc tcgatttcaa atgtaaaaaa 1140 

1162 
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<212> PRT 

<213> Glycine max 

<400> 22 

Ala Arg Val Gin Pro Lys Ala Arg lie Gly Thr Pro Phe Pro Arg Asp 
15 10 15 

Thr Leu Arg Ser lie Leu Val Gin Met Thr Ala Ala Ser Asn Cys Arg 
20 25 30 

Arg Gly Ser lie Arg Tyr Trp Leu Ser Ala Gly Gly Gly Asp Phe Leu 
35 40 " 45 

Leu Ser Ser Ala Gly Cys' Ala Gly Pro Ala Phe Tyr Ala Val Val lie 
50 55 60 

Pro Thr Asp Tyr Ser Gin Cys Arg His Gly Val Arg Ala Val Thr Thr 
65 70 75 80 

Ser Val Pro Met Lys Pro Pro Leu Phe Ala Thr Met Lys Asn Val Asn 
85 90 " 95 

Tyr Leu Pro Asn Val Leu Ser lie Met Asp Ala Glu Asp Arg Gly Ala 
100 105 110 

Phe Ala Ser Val Trp Val Asp Gly Glu Gly Asn Val Ala Glu Gly Pro 
115 120 125 

Met Val Asn Val Ala Phe Val Thr Ala Ala Gly Glu Leu Val Leu Pro 
130 135 140 

Ala Phe Asp Lys lie Leu Ala Gly Cys Thr Ala Lys Arg Leu Leu Ala 
145 150 155 ~ 160 

Leu Ala Pro Arg Leu Val Glu Ser Gly Leu Leu Lys Ala Val Thr Thr 
165 170 * 175 

Arg His lie Ala Ala Asp Glu Ala Lys Arg Cys Ser Ala Glu Met Ala 
180 185 190 

Phe Val Gly Ser Gly Leu Pro Val Leu Pro lie Val Glu Trp Asp Asp 
195 200 205 

Gin Leu lie Gly Asp Gly Lys Val Gly Lys Thr Met Met Ala Leu Ser 
210 215 220 

Asp Leu Leu Trp Glu Asp Met Lys Ser Gly Pro Asp Arg lie Ala Val 
225 230 235 ^ 240 

Pro Tyr Lys 



<210> 23 

<211> 1045 

<212> DNA 

<213> Glycine max 



<400> 23 

gcacgaggct 

tgatactgca 

tttaaggtca 

aatactcata 

ctcggcagga 

tgcgatagta 

cacttcatct 

tccaaatgtg 



atggttattc 
gcaataatgg 
gcatccatgt 
caaactgtaa 
cctggcgact 
atacaggatc 
attcccatta 
ctctcaaagg 



ctatggatga 
atggatacct 
ctaaaataga 
gtgcttccaa 
ttcagttatc 
tgtcaccatc 
aacaccccaa 
tggaagctga 



ccacatggtc 
atatgagcta 
tcccccattt 
gtgtagaaaa 
tccctcttgt 
ctcacctaat 
gtttgctatc 
agaagctggt 



cacagaggcc 
gatcaacacc 
gatcgaggaa 
ggatcactaa 
tgccaccgat 
ttcaggggcg 
actaagagtg 
gcttttgtag 



acggtgtctt 60 

ttgatcgctt 120 

gcataagaag 180 

gatattggct 240 

caagtctgta 300 

ttaaagttgt 360 

tgaactatct 420 

gcatttggct 480 
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tgatggtgaa ggttttgttg ctgaagggcc taatatgaat gtggcctttg tcactaaaga 540 
taaggaactt ataatgccac actttgacaa aattctaagt ggctgcacag ctaagagagt 600 
tttaaccctt gctgagagct tgttaaggga gggtaagctt aaagggataa gggtgaaaac 660 
tgtgactgtc gaggaaggta agcaagcaga tgaaatgatg cttcttggca gcggagttct 720 
tgtttgccct gtagtgcaat gggatgagca ggttattggt gatggcaaag aaggccctat 780 
aacgcaggct ctcttaaatc taattgttga ggacatgaaa tcaggtccct ccactgttcg 840 
tatacctgtt ccttattgac acaactttat ttccttctct tcattttgta atgaagatta 900 
atcagtagtt gtgatgcccc tacttctaca gggaggaatg actattaata acttcattgt 960 
ctaatggttt ttagagcttg tagtgttata agaaactcta ttccatggag cttagttttc 1020 
aaatgttttt gtggtctaaa aaaaa ' 1045 

<210> 24 

<211> 285 

<212> PRT 

<213> Glycine max 

<400> 24 

His Glu Ala Met Val He Pro Met Asp Asp His Met Val His Arq Glv 
1 5 10-15 

His Gly Val Phe Asp Thr Ala Ala He Met Asp Gly Tyr Leu Tyr Glu 
20 25 ~ ^ 30 

Leu Asp Gin His Leu Asp Arg Phe Leu Arg Ser Ala Ser Met Ser Lys 
35 40 45 

He Asp Pro Pro Phe Asp Arg Gly Ser He Arg Arg He Leu He Gin 
50 55 .60 

Thr Val Ser Ala Ser Lys Cys Arg Lys Gly Ser Leu Arg Tyr Trp Leu 
65 70 75 80 

Ser Ala Gly Pro Gly Asp Phe Gin Leu Ser Pro Ser Cys Cys His Ara 
85 90 95 

Ser Ser Leu Tyr Ala He Val He Gin Asp Leu Ser Pro Ser Ser Pro 
100 105 HO 

Asn Phe Arg Gly Val Lys Val Val Thr Ser Ser He Pro He Lys His 
115 120 125 

Pro Lys Phe Ala He Thr Lys Ser Val Asn Tyr Leu Pro Asn Val Leu 
130 135 140 

Ser Lys Val Glu Ala Glu Glu Ala Gly Ala Phe Val Gly He Trp Leu 
1^5 150 155 160 

Asp Gly Glu Gly Phe Val Ala Glu Gly Pro Asn Met Asn Val Ala Phe 
165 170 175 

Val Thr Lys Asp Lys Glu Leu He Met Pro His- Phe Asp Lys He Leu 
180 185 190 

Ser Gly Cys Thr Ala Lys Arg Val Leu Thr Leu Ala Glu Ser Leu Leu 
195 200 205 

Arg Glu Gly Lys Leu Lys Gly He Arg Val Lys Thr Val Thr Val Glu 
210 215 220 

Glu Gly Lys Gin Ala Asp Glu Met Met Leu Leu Gly Ser Gly Val Leu 
225 230 * 235 240 

Val Cys Pro Val Val Gin Trp Asp Glu Gin Val lie Gly Asp Gly Lys 
245 250 ' 255 
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Glu Gly Pro lie Thr Gin Ala Leu Leu Asn Leu lie Val Glu Asp Met 
260 265 270 

Lys Ser Gly Pro Ser Thr Val Arg lie Pro Val Pro Tyr 
275 280 285 

<210> 25 

<211> 1323 

<212> DNA 

<213> Oryza sativa 



<400> 25 

gcacgagagg 

tcatctgttc 

ggagaaacca 

agcaatgatg 

tacagctatt 

aagttcagcc 

tctaatacaa 

tgcaggtcct 

agtagtcatt 

cataccaatg 

cctttcagta 

aggttatatt 

tgtcatgcct 

ggcacccaag 

ggaggaagct 

tatcatcgtc 

actttcggat 

tccttatgtt 

ttttctatgt 

gtatttgctt 

tgtttcctgc 

ttgtattgat 

aaa 



aaccccactc 
tcttcatcat 
ccatacccag 
gtaatcccca 
gttctagatg 
tccaaagcaa 
ctaactgcag 
ggagatttct 
gaccaagatg 
aagccttctc 
atggaagctg 
gctgaaggtc 
ccttttgata 
ttggttgatc 
aaagctgctg 
tgggatgatc 
atgctttggg 
gagtaaacct 
catgttccta 
tttgtatttc 
aacgcaaaat 
ataataataa 



acaagtcccc 
ccgagttgct 
ctatgtattc 
ttgatgatca 
gatacctcta 
agatatcctc 
catcaaaatg 
tgctatcatc 
tttcccaatg 
tatttgccac 
aagagaaagg 
caaatgtgaa 
acatcttaca 
aagg-gcttct 
ctgaaatgat 
aacccattgg 
atgatatggt 
acaaagtcat 
ggagttctcc 
aagtgtgaac 
ttacgtagca 
taatgaagac 



tgaggttgaa 
tgaaaagctt 
tagtatttat 
catggttcac 
tgagttggat 
tcccttttct 
caagaaggga 
agcaggatgt 
caaagaggga 
agccaaaaat 
agcatcttct 
tgttgctttc 
tggttgcact 
gaaaggtgta 
gtatgtagga 
caacggaagg 
agctggccct 
caaattacag 
ttgcaaagat 
actgaacaag 
gataaatagt 
ccttcatgct 



aatgatggtg 
catgaaaaat 
ggaggtatca 
agagggcatg 
gttcaccttg 
cgatcagtgc 
actctaagat 
ccaacatctg 
gttaaagtga 
gtgaactatc 
tctatatggg 
ataactcaag 
gcaaaaaggc 
gcaactaaaa 
agcacgcttc 
gtgggagaat 
ggcacacaga 
gctgggaaca 
ttatcaagag 
tcctaaagtg 
ccttgaactg 
gctttgtgcc 



attttaaagt 
ggagttcagt 
tacttgatcc 
gtgtgtttga 
acagattcct 
ttcacagcat 
actggctcag 
cattctatgc 
ttacttccaa 
ttccaaatgt 
ttgatgagga 
acaaggaact 
tccttgaact 
aactaactgt 
ctctgttgcc 
taacaatgtt 
ggatacctgt 
actttcttac 
gtttctcttt 
aagcaccagg 
tttcacgttg 
tgaaaaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1323 



<210> 26 

<211> 297 

<212> PRT 

<213> Oryza sativa 

<400> 26 

Met Tyr Ser Ser lie Tyr Gly Gly He He Leu Asp 
15 10 

Val He Pro He Asp Asp His Met Val His Arg Gly 
20 25 

Asp Thr Ala He Val Leu Asp Gly Tyr Leu Tyr Glu 
35 40 



Pro Ala Met Met 
15 

His Gly Val Phe 
30 

Leu Asp Val His 
45 



Leu Asp Arg Phe Leu Ser Ser Ala Ser Lys Ala Lys 
50 55 60 



He Ser Ser Pro 



Phe Ser Arg Ser Val Leu His Ser He Leu He Gin 
65 70 75 



Leu Thr Ala Ala 
80 



Ser Lys Cys Lys Lys Gly Thr Leu Arg Tyr Trp Leu 
85 90 

Gly Asp Phe Leu Leu Ser Ser Ala Gly Cys Pro Thr 
100 105 



Ser Ala Gly Pro 
95 

Ser Ala Phe Tyr 
110 



Ala Val Val He Asp Gin Asp Val Ser Gin Cys Lys Glu Gly Val Lys 
115 120 125 
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Val lie Thr Ser Asn He Pro Met Lys Pro Ser Leu Phe Ala Thr Ala 
130 135 140 

Lys Asn Val Asn Tyr Leu Pro Asn Val Leu Ser Val Met Glu Ala Glu 
145 150 155 160 

Glu Lys Gly Ala Ser Ser Ser He Trp Val Asp Glu Glu Gly Tyr He 
165 170 175 

Ala Glu Gly Pro Asn Val Asn Val Ala Phe He Thr Gin Asp Lys Glu 
180 185 190 

Leu Val Met Pro Pro Phe Asp Asn He Leu His Gly Cys Thr Ala Lys 
195 200 205 

Arg Leu Leu Glu Leu Ala Pro Lys Leu Val Asp Gin Gly Leu Leu Lys 
210 215 220 

Gly Val Ala Thr Lys Lys Leu Thr Val Glu Glu Ala Lys Ala Ala Ala 
225 230 235 " 240 

Glu Met Met Tyr Val Gly Ser Thr Leu Pro Leu Leu Pro He He Val 
245 250 255 

Trp Asp Asp Gin Pro He Gly Asn Gly Arg Val Gly Glu Leu Thr Met 
260 265 270 

Leu Leu Ser Asp Met Leu Trp Asp Asp Met Val Ala Gly Pro Gly Thr 
275 280 285 

Gin Arg He Pro Val Pro Tyr Val Glu 
290 295 

<210> 27 
<211> 542 
<212> DNA 

<213> Triticum aestivum 
<400> 27 

gcacgaggtt atcttcatct ggctgtacaa acccagccct ctatgctgtt gttattgaaa 60 
gcccatcctt acaagtaccg tcctgctgca gagtggtcac atcatctata ccgataaagt 120 
ctcctcaatt tgcagtcatg aaaagcgtga attacttgcc caatgcactc accaaggtgg 180 
aaggagaaga gaatggtgca tttactggca tttggctaga cgatgagggc ttcgttgcag 240 
agggttcgaa catgaatgtt ggcttcgtga caaagaacaa ggagcttctc atgcctcgtt 300 
ttgacaagat cctgagtggg tgcacagcaa gacgggttct gaccctcgct gagcatctag 360 
tagctcatgg aaagctcagc agggtaatat caaggaatgt gagtgttgag gaagggaaga 420 
tggccgatga gatgatgctc atcggtagtg gcattcttgt caaacctgtt gttcagtggg 4 80 
atgataagat aattggttct ggacaagaag gcccgatagc tcaagcgtag tatgacataa 54 0 

542 

<210> 28 
<211> 180 
<212> PRT 

<213> Triticum aestivum 
<400> 28 

Thr Arg Leu Ser Ser Ser Gly Cys Thr Asn Pro Ala Leu Tyr Ala Val 
1 5 10 15 

Val He Glu Ser Pro Ser Leu Gin Val Pro Ser Cys Cys Arg Val Val 
20 25 * 30 

Thr Ser Ser lie Pro He Lys Ser Pro Gin Phe Ala Val Met Lys Ser 
35 40 45 
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Val Asn Tyr Leu Pro Asn Ala Leu Thr Lys Val Glu Gly Glu Glu Asn 
50 " 55 60 

Gly Ala Phe Thr Gly lie Trp Leu Asp Asp Glu Gly Phe Val Ala Glu 
65 70 75 80 

Gly Ser Asn Met Asn Val Gly Phe Val Thr Lys Asn Lys Glu Leu Leu 
85 90 ~ 95 

Met Pro Arg Phe Asp Lys lie Leu Ser Gly Cys Thr Ala Arg Arg Val 
100 105 ~ 110 

Leu Thr Leu Ala Glu His Leu Val Ala His Gly Lys Leu Ser Arg Val 
115 120 125 

lie Ser Arg Asn Val Ser Val Glu Glu Gly Lys Met Ala Asp Glu Met 
130 135 140 

Met Leu lie Gly Ser Gly lie Leu Val Lys Pro Val Val Gin Trp Asp 
145 150 155 160 

Asp Lys lie lie Gly Ser Gly Gin Glu Gly Pro lie Ala Gin Ala Leu 
165 170 175 

Tyr Asp Leu lie 
180 

<210> 29 
<211> 288 
<212> PRT 

<213> Methanococcus jannaschii 
<400> 29 

Met Lys lie Tyr Leu Asn Gly Lys Phe Val Asp Glu Lys Asp Ala Lys 
1 5 10 15 

Val Ser Val Phe Asp His Gly Leu Leu Tyr Gly Asp Gly Val Phe Glu 
20 25 " " 30 

Gly lie Arg Ala Tyr Asp Gly Val Val Phe Met Leu Lys Glu His lie 
35 40 45 

Asp Arg Leu Tyr Asp Ser Ala Lys Ser Leu Cys lie Asp lie Pro Leu 
50 55 60 

Thr Lys Glu Glu Met lie Asp Val Val Leu Glu Thr Leu Arg Val Asn 
65 70 75 80 

Asn Leu Arg Asp Ala Tyr lie Arg Leu Val Val Thr Arg Gly Val Gly 
85 90 95 

Asp Leu Gly Leu Asp Pro Arg Lys Cys Gly Lys Pro Thr He Phe Cys 
100 105 110 

He Ala He Pro Met Pro Pro Leu Leu Gly Glu Asp Gly He Arg Ala 
115 120 125 

He Thr Val Ser Val Arg Arg Leu Pro Val Asp Val Leu Asn Pro Ala 
130 135 140 

Val Lys Ser Leu Asn Tyr Leu Asn Ser Val Leu Ala Lys He Gin Ala 
145 150 155 1 160 

Asn Tyr Ala Gly Val Asp Glu Ala Phe Leu Leu Asp Asp Lys Gly Phe 
165 170 175 
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Val Val Glu Gly 
180 

Leu Lys Thr Pro 
195 

Asp Val Val He 
210 

Glu Pro Leu Thr 
225 

Thr Gly Thr Ala 



Val He Asn Asn 
260 

Lys Phe Lys Asp 
275 

<210> 30 

<211> 1062 

<212> DNA 

<213> Zea mays 



Thr Gly Asp Asn He Phe He 
185 

Pro Val Tyr Gin Ser He Leu 
200 

Lys Leu Ala Lys Glu Glu Gly 
215 

Leu His Asp Leu Tyr Thr Ala 
230 235 

Ala Glu He Val Pro Val Phe 
245 250 

Lys Gin Val Gly Glu lie Thr 
265 

He Arg Thr Lys Trp Gly He 
280 



Val Lys Asn Gly Val 
190 

Lys Gly He Thr Arg 
205 

He Glu Val Val Glu 
220 

Asp Glu Leu Phe lie 
240 

Glu lie Asp Gly Arg 
255 

Lys Lys Leu Lys Glu 
270 

Lys Val Tyr Asp Glu 
285 



<400> 30 

gcaaccacca 

ggttggagat 

acaaggagga 

agatgaacat 

tactcgtgat 

caatgctcat 

agctttcaat 

tgataactct 

tatagatccc 

taatcttgcc 

aaacgcaaca 

ttgccttcca 

gttacatgaa 

cggaacaatg 

gaaaattggt 

aggagtaccg 

gttaggatca 

atctgcattg 



ttatcggacc 

gaacttttgc 

gatgctgttt 

ttggacagat 

tggattaagg 

ataaggctca 

ctttatgggt 

catgggataa 

aagattcatc 

caggctgagg 

aatattttta 

ggcattacgc 

cgacgcatta 

ggtgaaatca 

ccagtcacta 

ataccggggg 

gtcccccaag 

atcactgatg 



ctcctctgcc 

cccgtaacag 

gggaaggttt 

tgtttgattc 

atgccatctt 

cgctcacccg 

gtgccttgat 

aattggttac 

acaacaatct 

atgccattat 

tggtcaaaaa 

gagcaactgt 

gtctgtcaga 

caccggttgt 

gacaaatcca 

ttgctgaggt 

aagctcaatg 

ttcaaaaaaa 



tgtccctgca 

tgcaaaggtt 

acgtatatat 

tgcaaaagct 

taagactctg 

tgggaaaaag 

tgtgcttgca 

tgccaccaca 

tatcaacaat 

gctagataag 

gggaattgta 

catggatctt 

attccatgct 

aatgattgat 

gaaggcatac 

gtaattgtct 

atatcaggct 

aaaaaaaaaa 



aataaaaaca 

tcagtgtttg 

gatggaaaag 

atggccttca 

attgcaaatg 

gtgacatctg 

gagtggaaac 

cgtcgaaatt 

attctggcaa 

gatggctttg 

ttgacacctc 

gtggtgaaag 

gcagatgagg 

ggacgtgaaa 

aagatcctga 

aagatgcatc 

agcgcaacaa 

aa 



ttcttgtttg 

attcagttgt 

tattcaaatt 

gcaatgtgcc 

gaatgttcaa 

gaatgagtcc 

caccagttta 

ctccaaatag 

agatagaagg 

tatcagaaac 

atgctgacta 

aaaactttgt 

tatggacaac 

tcggcgacgg 

cagcagggca 

cctttatcta 

taaattaata 



<210> 31 

<211> 310 

<212> PRT 

<213> Zea mays 

<400> 31 

Gin Pro Pro Leu Ser Asp Pro Pro Leu Pro Val Pro Ala Asn Lys Asn 
1 5 10 15 

lie Leu Val Trp Val Gly Asp Glu Leu Leu Pro Arg Asn Ser Ala Lys 
20 25 " 30 

Val Ser Val Phe Asp Ser Val Val Gin Gly Gly Asp Ala Val Trp Glu 
35 40 ^ 45 

Gly Leu Arg He Tyr Asp Gly Lys Val Phe Lys Leu Asp Glu His Leu 
50 55 60 

Asp Arg Leu Phe Asp Ser Ala Lys Ala Met Ala Phe Ser Asn Val Pro 
65 70 75 80 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1062 
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Thr Arg Asp Trp He Lys Asp Ala He Phe Lys Thr Leu He Ala Asn 
85 90 95 

Gly Met Phe Asn Asn Ala His He Arg Leu Thr Leu Thr Arg Gly Lys 
100 105 HO 

Lys Val Thr Ser Gly Met Ser Pro Ala Phe Asn Leu Tyr Gly Cys Ala 
115 120 125 

Leu He Val Leu Ala Glu Trp Lys Pro Pro Val Tyr Asp Asn Ser His 
130 135 140 

Gly He Lys Leu Val Thr Ala Thr Thr Arg Arg Asn Ser Pro Asn Ser 
i45 150 155 160 

He Asp Pro Lys He His His Asn Asn Leu He Asn Asn He Leu Ala 
165 170 175 

Lys He Glu Gly Asn Leu Ala Gin Ala Glu Asp Ala He Met Leu Asp 
180 185 ~ 190 

Lys Asp Gly Phe Val Ser Glu Thr Asn Ala Thr Asn lie Phe Met Val 
195 200 205 

Lys Lys Gly He Val Leu Thr Pro His Ala Asp Tyr Cys Leu Pro Glv 
210 215 220 

He Thr Arg Ala Thr Val Met Asp Leu Val Val Lys Glu Asn Phe Val 
22 5 230 235 240 

Leu His Glu Arg Arg He Ser Leu Ser Glu Phe His Ala Ala Asp Glu 
245 250 255 

Val Trp Thr Thr Gly Thr Met Gly Glu lie Thr Pro Val Val Met lie 
260 • 265 270 

Asp Gly Arg Glu He Gly Asp Gly Lys lie Gly Pro Val Thr Arg Gin 
275 280 " 285 

lie Gin Lys Ala Tyr Lys He Leu Thr Ala Gly Gin Gly Val Pro He 
290 295 300 

Pro Gly Val Ala Glu Val 
305 310 

<210> 32 
<211> 1186 
<212> DNA 

<213> Triticum aestivum 
<400> 32 

gcacgagtca aacttgaaga acacttggat agattgtttg attctacaaa agctatggcc 60 

ttcagcaatg tgcccagtcg tgattggatt aaggatgcaa tatttaagac tcttaacgca 120 

aatgggatgt tcaataatgc acatataagg ctcactctca cccgtgggaa gaaggtgaca 180 

tctggaatga gtccaacttt caatctatat gggtgtgtct tgattgtact tgcagagtgg 240 

aaaccaccag tttatgataa ctcacatggg ataaagttgg taactgccgc cacacgtcgt 300 

aattctccaa atagcgtaga ttcgaagata catcacaaca atcttattaa caacattctg 360 

gcaaagatag aaggtaatct tgcacaggct gaggatgcta tcatgctaga tcaagatggt 420 

tttgtatcag aaacaaatgc aacaaacata tttatggtta agaagggcat tgtattgaca 480 

cctcatgcgg actactgcct tccaggaatt acccgtgcaa ctgtcaagga tcttgttgtg 540 

aaagaaaacc tggtattaca tgaacggcga attagtctat ctgaatttca tgctgcagat 600 

gaggtgtgga caaccggaac aatgggtgaa attacaccgg ttgtgatgat tgacgggcgt 660 

gaaattggtg atgggaaaat cggtctggtc acaagacaaa tccagagcgc atacaaagtc 720 

ctgacagcag ggttgggagt aacaattccc aggaatgcgg aggcataatc atttgcgcag 780 

acattcttct tgtccttttg aaaaggagaa ggcacctatt atctatggac aaactttcay 840 

24 
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ggttcagttt cgagtaatga taataaatac ccctccatcc ggaattactt gtcgtagaaa 900 
tgggtaaaaa tgaatgtatc tagaactaaa aatacgttta gatacatcta tttctccgac 960 
aggtatttcc ggatggaggg agtagtagct agcgttcaaa gaagcaccca gtgaaagtgg 1020 
cacaccggac agaaaactga gtattcgaaa aatactggct gggtctgtga attcatgatt 1080 
tactgtgtgc ctgtgtgcgc cgaacctgtg gctgatcctg gacacagaac agaaaataga 114 0 
atattatatg cggttttatt ttctgctaaa aaaaaaaaaa aaaaaa 1186 

<210> 33 
<211> 255 
<212> PRT 

<213> Triticum aestivum 
<400> 33 

Ala Arg Val Lys Leu Glu Glu His Leu Asp Arg Leu Phe Asp Ser Thr 
15 10 15 

Lys Ala Met Ala Phe Ser Asn Val Pro Ser Arg Asp Trp lie Lys Asp 
20 25 " 30 

Ala lie Phe Lys Thr Leu Asn Ala Asn Gly Met Phe Asn Asn Ala His 
35 40 45 

lie Arg Leu Thr Leu Thr Arg Gly Lys Lys Val Thr Ser Gly Met Ser 
50 55 60 

Pro Thr Phe Asn Leu Tyr Gly Cys Val Leu lie Val Leu Ala Glu Trp 
65 70 75 80 

Lys Pro Pro Val Tyr Asp Asn Ser His Gly lie Lys Leu Val Thr Ala 
85 90 95 

Ala' Thr Arg Arg Asn Ser Pro Asn Ser Val Asp Ser Lys He His His 
100 105 ^ 110 

Asn Asn Leu He Asn Asn He Leu Ala Lys He Glu Gly Asn Leu Ala 
115 120 125 

Gin Ala Glu Asp Ala He Met Leu Asp Gin Asp Gly Phe Val Ser Glu 
130 135 140 

Thr Asn Ala Thr Asn He Phe Met Val Lys Lys Gly He Val Leu Thr 
145 150 155 ' 160 

Pro His Ala Asp Tyr Cys Leu Pro Gly He Thr Arg Ala Thr Val Lys 
165 170 175 

Asp Leu Val Val Lys Glu Asn Leu Val Leu His Glu Arg Arg He Ser 
180 185 190 

Leu Ser Glu Phe His Ala Ala Asp Glu Val Trp Thr Thr Gly Thr Met 
195 200 205 

Gly Glu He Thr Pro Val Val Met He Asp Gly Arg Glu He Gly Asp 
210 215 220 

Gly Lys He Gly Leu Val Thr Arg Gin He Gin Ser Ala Tyr Lys Val 
225 230 235 - 240 

Leu Thr Ala Gly Leu Gly Val Thr He Pro Arg Asn Ala Glu Ala 
245 250 255 

<210> 34 
<211> 210 
<212> PRT 

<213> Escherichia coli 
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<400> 34 

Met Thr Thr Lys Lys Ala Asp Tyr 
1 5 

Ala Lys Val His Val Met Ser His 
20 



Trp Asn Giy Met Val Arg Trp Asp 
10 15 



Ala His Tyr Gly Thr Ser Val Gly 
25 30 



Arg Cys Tyr Asp Ser His Lys Gly Val Val Arg His Arg His Met Arg 
35 40 45 

His Asp Ser Ala Lys Tyr Arg Val Ser Ser Asp Met Ala Cys Arg Asp 
50 55 60 



Val Arg Lys Asn Asn Thr Ser Ala Tyr Arg Val Gly Asp Val Gly Met 
65 70 75 80 

Gly Val Asn Ala Gly Tyr Ser Thr Asp Val Ala Ala Trp Gly Ala Tyr 
85 90 * 95 

Gly Ala Ala Gly Asp Ala Met Val Ser Ser Trp Asn Arg Ala Ala Asn 
100 105 110 



Thr Thr Ala Ala Lys Ala Gly Gly Asn Tyr Ser Ser Val Gly Ser Ala 
115 120 125 

Arg Arg His Gly Tyr Gly Ala Asp Val Asn Gly Tyr Ser Gly Ala Gly 
130 135 140 

s 

Asn Val Lys Asp Gly Val Thr Thr Ser Ser Ala Gly Thr Arg Asp Ala 
145 150 * 155 160 

Lys Ala Lys Gly Val Arg Val Ser Arg Ser Tyr Ala Asp Val Met Ser 
165 170 175 

Gly Thr Ala Ala Thr Val Arg Ser Val Asp Gly Val Gly Gly Arg Cys 
180 185 190 

Gly Val Thr Lys Arg Ala Gly Thr Gly Thr Asp Lys Trp Gly Trp Asp 
195 200 205 

Val Asn 
210 



<210> 35 

<211> 1626 

<212> DNA 

<213> Zea mays 



<400> 35 

gcacgagagc ccggggagaa cgtgtgggtg gacatcgacg tgctcatgac gcacgacgtc 60 

tgcgggcccg gcaccatcgg catcttcaag aaggagttcg gggaggatgc caaggtctgg 12 0 

gaccgcgaga aggtcgtcat catccccgac cactacatct tcaccagcga cgagcgcgcc 180 

aaccgcaacg tcgatatcct cagggacttc tgtctggagc agaacatcaa gtacttctat 24 0 

gatatcaagg acctcagcga tttcagggct aatccagact acaagggtgt ctgccacatt 300 

gcacttgctc aggaaggcca ctgccgacca ggcgaggttc tcctgggtac tgattctcat 360 

acgtgcaatg ctggagcctt tggtcaattt gcaaccggaa ttggaaacac tgatgcaggt 420 

tttgtgatgg gcactggaaa ggctcttctc aaggtgccac ctactatcag gtttgtatta 480 

gatggagaaa tgccgcctta tttacttgcg aaggatctga ttttgcaaat tattggtgag 54 0 

atttcagtat ctggtgcaac ctacaaatcg atggagtttg ttggatcaac tgtagaaagt 600 

ctaaccatgg aagaacgtat gacactatgc aacatggttg ttgaagctgg tggaaagaac 660 

ggtgtcgtgc ctgctgatga aactacattt aaataccttg agggtaggac atcagttgat 720 

tatcaacctg tctacagtga tgctgaggcc agatttttta gtgactaccg gtttgatgta 780 

tcgaaactgg agccagtagt tgccaagcca cattcgcctg acaaccgtgc cctagcaaga 840 

gaatgcaaag atgtcaagat cgaccgagtc tatattggtt cctgcactgg tggcaagact 900 

gaggacttcc ttgctgccgc aaaggtgttc ttagcctcgg gaaagaaggt taaagttccc 960 

acattccttg tccctgccac acaaaaggtg tggatggacg tatatagcct tcctgtacca 1020 



26 



ggatctggcg gcaaaacttg cgcccagata ttcgaggagg ctggttgtga tacaccagca 1080 
agtcctaatt gcggcgcttg tctgggtggc cctcgcgata cgtatgcacg gatgaatgaa 1140 
cctacggtct gcgtgtccac cacgaacagg aacttcccgg gcaggatggg gcacaaggaa 1200 
gggcagatct acctggcgtc cccctacacc gctgcagcct cggccctgac ggggtacgtc 12 60 
acggacccca gggacttcct catgtgaacg atcttgaaac agccacagag tgcctgcacc 1320 
gctgtttttt gtgttgaacc ttagtttagg cgtgtgccct tcgttgagaa ataaactccc 1380 
atgtcgggag gctgccattg ccatttatgt tttttgcgtt atatttatta cagtgactgc 1440 
cgataacgta gttgagcgtt acaagggaaa tacattcatt ctttccagta tcgatggcag 1500 
tcactagact ccgttcttac aaaaaaaagg catgtcgaga gatcttgtag ttcatacact 1560 
tgttaaaaca cttttttgta caatgtatgg gaaagaagct cagtcgaaaa aaaaaaaaaa 1620 
aaaaaa 1626 

<210> 36 

<211> 428 

<212> PRT 

<213> Zea mays 

<400> 36 

Ala Arg Glu Pro Gly Glu Asn Val Trp Val Asp lie Asp Val Leu Met 
15 10 15 

Thr His Asp Val Cys Gly Pro Gly Thr He Gly He Phe Lys Lys Glu 
20 25 30 

Phe Gly Glu Asp Ala Lys Val Trp Asp Arg Glu Lys Val Val He He 
35 40 45 

Pro Asp His Tyr lie Phe Thr Ser Asp Glu Arg Ala Asn Arg Asn Val 
50 55 " 60 

Asp lie Leu Arg Asp Phe Cys Leu Glu Gin Asn He Lys Tyr Phe Tyr 
65 70 75 "* 80 

Asp He Lys Asp Leu Ser Asp -Phe Arg Ala Asn Pro Asp Tyr Lys Gly 
85 90 95 

Val Cys His He Ala Leu Ala Gin Glu Gly His Cys Arg Pro Gly Glu 
100 105 110 

Val Leu Leu Gly Thr Asp Ser His Thr Cys Asn Ala Gly Ala Phe Gly 
115 120 125 

Gin Phe Ala Thr Gly lie Gly Asn Thr Asp Ala Gly Phe Val Met Gly 
130 135 140 

Thr Gly Lys Ala Leu Leu Lys Val Pro Pro Thr He Arg Phe Val Leu 
145 150 155 160 

Asp Gly Glu Met Pro Pro Tyr Leu Leu Ala Lys Asp Leu lie Leu Gin 
165 170 175 

lie lie Gly Glu lie Ser Val Ser Gly Ala Thr Tyr Lys Ser Met Glu 
180 185 190 

Phe Val Gly Ser Thr Val Glu Ser Leu Thr Met Glu Glu Arg Met Thr 
195 200 205 

Leu Cys Asn Met Val Val Glu Ala Gly Gly Lys Asn Gly Val Val Pro 
210 215 220 

Ala Asp Glu Thr Thr Phe Lys Tyr Leu Glu Gly Arg Thr Ser Val Asp 
225 230 235 240 

Tyr Gin Pro Val Tyr Ser Asp Ala Glu Ala Arg Phe Phe Ser Asp Tyr 
245 250 " 255 
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Arg Phe Asp Val Ser Lys Leu Glu Pro Val Val Ala Lys Pro His Ser 
260 265 270 



Pro Asp Asn Arg Ala Leu Ala Arg Glu Cys Lys Asp Val Lys lie Asp 
275 280 ' 285 

Arg Val Tyr lie Gly Ser Cys Thr Gly Gly Lys Thr Glu Asp Phe Leu 
290 295 300 

Ala Ala Ala Lys Val Phe Leu Ala Ser Gly Lys Lys Val Lys Val Pro 
305 310 315 ' 320 

Thr Phe Leu Val Pro Ala Thr Gin Lys Val Trp Met Asp Val Tyr Ser 
325 330 335 

Leu Pro Val Pro Gly Ser Gly Gly Lys Thr Cys Ala Gin lie Phe Glu 
340 345 350 

Glu Ala Gly Cys Asp Thr Pro Ala Ser Pro Asn Cys Gly Ala Cys Leu 
355 360 365 

Gly Gly Pro Arg Asp Thr Tyr Ala Arg Met Asn Glu Pro Thr Val Cys 
370 375 380 

Val Ser Thr Thr Asn Arg Asn Phe Pro Gly Arg Met Gly His Lys Glu 
385 390 395 ~ 400 

Gly Gin lie Tyr Leu Ala Ser Pro Tyr Thr Ala Ala Ala Ser Ala Leu 
405 410 415 

Thr Gly Tyr Val Thr Asp Pro Arg Asp Phe Leu Met 
420 " 425 

<210> 37 
<211> 1688 
<212> DNA 
<213> Zea mays 

<220> 

<221> unsure 
<222> (1673) 

<400> 37 

gcacgagctg acgcaccacc ccgaagccct cccgccgcgc tcgcagggtg ttcgaccctt 60 
cgcccgcgcg ccctcacgac atggcctcct ccgtctccgc cgccgccaag gccgccgcgg 12 0 
cgttcgcgca caaggtccag aaggagctgg ccgcgccggc gcagcgccgc gcgggcttga 180 
cccgccggac caagccgtgc agcgtgcgcg ccgtcgcttc gcccgcgcgc gccctgtcgt 240 
ccaccggctc ggtgaagagc gcgatgacga tgacggagaa gatactggcg cgggcgtcgg 300 
agcgcgcggc gctggagccc ggggagaacg tgtgggtcga cgtcgacgtg ctcatgacgc 360 
acgacgtctg cgggcccggc gccttcgaca tcttcaagaa ggagttcggg gaggacgcca 420 
gggtctggga ccgcgagaag ctcgtcgtca tcccggacca ctacatcttc accagcgacg 480 
gccgtgccaa acgcaacgtc gacatcctca gggacttctg tgcggagcag aacatcaagt 540 
acttctatga catcaaggac ctcagcgatt tcagggctaa tccggactac aaaggcgtct 600 
gccacatcgc acttgctcag gaagcccact gccgaccagg cgaggttctc ttgggcactg 660 
attctcatac atgcaatgct ggagcttttg gtcagtttgc aactggaatc ggaaacactg 720 
atgcaggttt tgtgttgggc actggaaagg ctcttctcaa ggtgccacct actatcaggt 780 
ttatattaga tggagagatg ccgccttatt tacttgcgaa ggatctgatt ttgcaaatta 840 
ttggagagat ttcagtatct ggtgcgacct acaaatcaat ggagtttgtt ggatcaactg 900 
tagaaagtct aaccatggaa gagcgtatga cactatgcaa catggttatt gaagctggtg 960 
gaaagaacgg tgttgtgcct gctgatgaaa ctacatttaa ataccttgag ggtaagacat 1020 
cagtcgatta tgaacctgtc tacagtgatg ctcaagccag attttttagc gactaccggt 1080 
ttgatgtatc aaaactggag ccagtagttg ccaagccaca ttcgcctgac aaccgtgctc 1140 
cagcacgaga atgcaaagat gtgaagatcg accgagtcta tattggttct tgcactggtg 1200 
gtaagaccga ggatttcctt gctgctgcaa aggtgttctt agcctcggga aagaaggtta 1260 
aagttcccac atttcttgtc cctgccacac aaaaggtgtg gttggacata tatagcctcc 1320 
ctgtaccagg atctggtggc aaaacttgct cccagatatt tgaggaggct ggttgtgaca 1380 
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caccagcaag tcctaattgt ggtgcttgtt tgggtggccc tcgtgataca tatgcacgga 1440 

tgaatgaacc tactgtctgc gtgtccacca cgaacaggaa ctttccgggc aggatgggcc 1500 

acaaggaagg gcaaatctac ctggcgtctc cctacactgc ggctgcctca gccctgacgg 1560 

ggtatgttac ggaccccaag gacttcctca tgtaaccgtc ttgaaacaac aacagatttc 1620 

atgatgtaac agagtggttg tactgctgtt tttcgtgctg aacttttgtc cangcatgtc 1680 

cttcgttg " " 1688 

<210> 38 

<211> 443 

<212> PRT 

<213> Zea mays 

<400> 38 

Met Thr Met Thr Glu Lys lie Leu Ala Arg Ala Ser Glu Arg Ala Ala 
15 10 15 

Leu Glu Pro Gly Glu Asn Val Trp Val Asp Val Asp Val Leu Met Thr 
20 25 30 

His Asp Val Cys Gly Pro Gly Ala Phe Asp lie Phe Lys Lys Glu Phe 
35 40 45 

Gly Glu Asp Ala Arg Val Trp Asp Arg Glu Lys Leu Val Val lie Pro 
50 55 60 

Asp His Tyr lie Phe Thr Ser Asp Gly Arg Ala Lys Arg Asn Val Asp 
65 70 75 80 

lie Leu Arg Asp Phe Cys Ala Glu Gin Asn lie Lys Tyr Phe Tyr Asp 
85 90 95 

lie Lys Asp Leu Ser Asp Phe Arg Ala Asn Pro Asp Tyr Lys Gly Val 
100 105 " 110 

Cys His lie Ala Leu Ala Gin Glu Ala His Cys Arg Pro Gly Glu Val 
115 120 125 

Leu Leu Gly Thr Asp Ser His Thr Cys Asn Ala Gly Ala Phe Gly Gin 
130 135 140 

Phe Ala Thr Gly lie Gly Asn Thr Asp Ala Gly Phe Val Leu Gly Thr 
145 150 155 160 

Gly Lys Ala Leu Leu Lys Val Pro Pro Thr lie Arg Phe lie Leu Asp 
165 170 175 

Gly Glu Met Pro Pro Tyr Leu Leu Ala Lys Asp Leu lie Leu Gin lie 
180 185 190 

lie Gly Glu lie Ser Val Ser Gly Ala Thr Tyr Lys Ser Met Glu Phe 
195 200 205 

Val Gly Ser Thr Val Glu Ser Leu Thr Met Glu Glu Arg Met Thr Leu 
210 215 220 

Cys Asn Met Val He Glu Ala Gly Gly Lys Asn Gly Val Val Pro Ala 
225 230 235 240 

Asp Glu Thr Thr Phe Lys Tyr Leu Glu Gly Lys Thr Ser Val Asp Tyr 
245 250 255 

Glu Pro Val Tyr Ser Asp Ala Gin Ala Arg Phe Phe Ser Asp Tyr Arg 
2 60 265 27 0 

Phe Asp Val Ser Lys Leu Glu Pro Val Val Ala Lys Pro His Ser Pro 
275 280 285 
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Asp Asn Arg Ala Pro Ala Arg Glu Cys Lys Asp Val Lys lie Asp Arg 
290 295 300 

Val Tyr lie Gly Ser Cys Thr Gly Gly Lys Thr Glu Asp Phe Leu Ala 
305 310 315 320 

Ala Ala Lys Val Phe Leu Ala Ser Gly Lys Lys Val Lys Val Pro Thr 
325 330 335 

Phe Leu Val Pro Ala Thr Gin Lys Val Trp Leu Asp lie Tyr Ser Leu 
340 * 345 350 

Pro Val Pro Gly Ser Gly Gly Lys Thr Cys Ser Gin lie Phe Glu Glu 
355 • 360 365 

Ala Gly Cys Asp Thr Pro Ala Ser Pro Asn Cys Gly Ala Cys Leu Gly 
370 375 380 

Gly Pro Arg Asp Thr Tyr Ala Arg Met Asn Glu Pro Thr Val Cys Val 
385 390 395 400 

Ser Thr Thr Asn Arg Asn Phe Pro Gly Arg Met Gly His Lys Glu Gly 
405 410 415 

Gin lie Tyr Leu Ala Ser Pro Tyr Thr Ala Ala Ala Ser Ala Leu Thr 
420 425 430 

Gly Tyr Val Thr Asp Pro Lys Asp Phe Leu Met 
435 440 



<210> 


39 


<211> 


512 


<212> 


DNA 


<213> 


Oryza 


<220> 




<221> 


unsure 


<222> 


(303} . 


<220> 




<221> 


unsure 


<222> 


(331) 


<220> 




<221> 


unsure 


<222> 


(400) 


<220> 




<221> 


unsure 


<222> 


(467) 


<220> 




<221> 


unsure 


<222> 


(486) 


<220> 




<221> 


unsure 


<222> 


(495) 


<220> 




<221> 


unsure 


<222> 


(509) 
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<400> 39 

cttacagttt 

cttggtactg 

ggaaacactg 

actatcaggt 

ttacaaatta 

ggntcaactg 

gaagctggtg 

gggcaagaca 

gactancggt 



gccacgttgc 
attctcatac 
atgctggttt 
ttgtattaga 
ttggtgagat 
tggaaagtct 
gcaagaatgg 
tcagttgaat 
ttgangtatc 



<210> 40 

<211> 127 

<212> PRT 

<213> Oryza sativa 

<220> 

<221> UNSURE 

<222> (109) 



tcttgctcaa 
atgcaatgct 
tgtgatgggc 
tggagaaatg 
ttctgtatct 
aaatatggaa 
tgttgtgcct 
acgagcctgt 
caaattggng 



gagggtcatt 
ggagcctttg 
actgggaagg 
ccaccttatt 
ggcgcaacat 
nagcgaatga 
gcccgatcan 
catagtgatg 
ca 



gcagaccagg 
gccaatttgc 
ctcttcttaa 
tacttgcaaa 
acaaatccat 
cactgtgcaa 
actacattta 
ctcaagncaa 



cgaggttctc 60 
aactggaatt 120 
ggtgcctcca 180 
ggatctgatt 240 
ggagtttgtt 300 
catggttatt 360 
actatcttga 420 
atttgttagt 480 
512 



<400> 40 

Val Cys His Val Ala Leu Ala Gin Glu Gly His Cys Arg Pro Gly Glu 
1 5 10 15 

Val Leu Leu Gly Thr Asp Ser His Thr Cys Asn Ala Gly Ala Phe Gly 
20 25 30 

Gin Phe Ala Thr Gly lie Gly Asn Thr Asp Ala Gly Phe Val Met Gly 
35 4 0 45 

Thr Gly Lys Ala Leu Leu Lys Val Pro Pro Thr lie Arg Phe Val Leu 
50 55 60 

Asp Gly Glu Met Pro Pro Tyr Leu Leu Ala Lys Asp Leu lie Leu Gin 
65 70 75 80 

lie lie Gly Glu lie Ser Val Ser Gly Ala Thr Tyr Lys Ser Met Glu 
85 90 95 

Phe Val Gly Ser Thr Val Glu Ser Leu Asn Met Glu Xaa Arg Met Thr 
100 105 110 

Leu Cys Asn Met Val lie Glu Ala Gly Gly Lys Asn Gly Val Val 
115 120 125 

<210> 41 

<211> 823 

<212> DNA 

<213> Glycine max 



<400> 41 

cttgagggca 

ctcgcagagt 

ccggataatc 

ggatcttgta 

tcaggtaaac 

gacttgtact 

gaagttgggt 

gatacttacg 

ccgggccgaa 

gcatctgcat 

acaatcatct 

agtcataagt 

gatctttaga 

ttcaaattta 



agacatctct 
atagatttga 
gtgctttggc 
caggtggcaa 
aggtcaaagt 
ccctccctgt 
gtgacacacc 
cacgcatgaa 
tgggacacaa 
tgaccggtta 
cattgtgttg 
taaaactgac 
atcattcata 
gtagtgtttg 



gccatatgaa 
tgtctcaaaa 
aagagagtgc 
aacagaggat 
tcctacattt 
ccctggatct 
agctagtcct 
tgaacctaag 
ggaaggtcaa 
tgttactgat 
tactcgttgt 
aactatttaa 
tatgtgggtt 
gtcttttaaa 



cctgtttata 
ttggagccag 
aaggatgtga 
ttcatggctg 
cttgtgcytg 
ggtggtaaga 
agttgtggtg 
gtttgtgttt 
atctatttgg 
cctagagagt 
tggttatttg 
gcttaaccaa 
aggtcaattc 
aaaaaaaaaa 



gtgacgatca 
tggtggccaa 
aaattgacag 
cagcaaaagt 
caacacaaaa 
catgctcaca 
cttgtttggg 
caactacgaa 
cttcccctta 
tcttgtagta 
tgtattctct 
tcttttagta 
agatcaacat 



agcaagattt 60 
gcctcattct 120 
agtatacata 180 
ttttctggca 240 
ggtttggatg 300 
gatatttgaa 360 
tggcccaaaa 420 
caggaacttc 480 
tacagctgct 540 
gaatgttgtt 600 
actctctact 660 
tttctaagtt 720 
gaagttcaat 780 
823 
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<210> 


42 


<211> 


195 


<212> 


PRT 


<213> 


Glycine max 


<220> 




<221> 


UNSURE 


<222> 


(93) 


<400> 


42 


Leu Glu 


Gly Lys Thr 


1 


5 



10 15 

Gin Ala Arg Phe Leu Ala Glu Tyr Arg Phe Asp Val Ser Lys Leu Glu 
20 25 30 

Pro 'Val Val Ala Lys Pro His Ser Pro Asp Asn Arg Ala Leu Ala Arg 
35 40 45 

Glu Cys Lys Asp Val Lys lie Asp Arg Val Tyr lie Gly Ser Cys Thr 
50 55 60 

Gly Gly Lys Thr Glu Asp Phe Met Ala Ala Ala Lys Val Phe Leu Ala 
65 70 75 80 

Ser Gly Lys Gin Val Lys Val Pro Thr Phe Leu Val Xaa Ala Thr Gin 
85 90 95 

Lys Val Trp Met Asp Leu Tyr Ser Leu Pro Val Pro Gly Ser Gly Gly 
100 105 110 

Lys Thr Cys Ser Gin lie Phe Glu Glu Val Gly Cys Asp Thr Pro Ala 
115 120" - "* 125 

Ser Pro Ser Cys Gly Ala Cys Leu Gly Gly Pro Lys Asp Thr Tyr Ala 
130 135 140 

Arg Met Asn Glu Pro Lys Val Cys Val Ser Thr Thr Asn Arg Asn Phe 
145 150 155 160 

Pro Gly Arg Met Gly His Lys Glu Gly Gin lie Tyr Leu Ala Ser Pro 
165 170 "* 175 

Tyr Thr Ala Ala Ala Ser Ala Leu Thr Gly Tyr Val Thr Asp Pro Arg 
180 185 * 190 

Glu Phe Leu 
195 

<210> 43 
<211> 530 
<212> DNA 

<213> Triticum aestivum 
<400> 43 

gcacgagctt tattgctgct gcaaaggtgt tcttagcttc gggcaagaag gttaaggttc 60 
ccacttttct cgttcctgcg actcaaaagg tgtggatgga cgtgtatagt ctccccgtac 120 
caggatctgg tggcaaaaca tgctcccaga tatttgaaga ggctggttgt gatacaccag 180 
ctagtcctaa ttgtggtgct tgtttgggtg gtcctcgtga tacatatgca cggatgaatg 24 0 
aacctacggt ctgtgtatca acgacgaaca ggaacttccc gggcaggatg ggccacaagg 300 
aagggcagat ctacctggct tctcccttca ccgcggcggc ctcagctttg acgggatatg 360 
tcacggaccc cagggacttc ctgtcgtaga gatcttgaaa acaatgaatt tgtgttgcgg 420 
accgtcctgt actggtactt tttgttcgtg ttcgaaactg tagtttagat gcgtcatgtg 480 
tgtgtcgtgc tgagaaataa gctactcaac gagtagcagt tgtaactgtt 530 
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<210> 44 

<211> 126 

<212> PRT 

<213> Triticum aestivum 

<400> 44 





Phe 
1 


He 


Ala 


Ala 


Ala 
5 


Lys 


Val 


Phe Leu Ala Ser Gly Lys 
10 


Lys 


Val Lys 
15 




Val 


Pro 


Thr 


Phe 
20 


Leu 


Val 


Pro 


Ala Thr 
25 


Gin 


Lys 


Val 


Trp 


Met 
30 


Asp Val 




Tyr 


Ser 


Leu 
35 


Pro 


Val 


Pro 


Gly Ser Gly Gly Lys 
40 


Thr 


Cys 
45 


Ser 


Gin He 




Phe 


Glu 
50 


Glu 


Ala 


Gly 


Cys 


Asp 
55 


Thr Pro 


Ala 


Ser 


Pro 
60 


Asn 


Cys 


Gly Ala 




Cys 
65 


Leu 


Gly 


Gly 


Pro 


Arg 
70 


Asp 


Thr Tyr 


Ala 


Arg 
75 


Met 


Asn 


Glu 


Pro Thr 
80 


is. 


Val 


Cys 


Val 


Ser 


Thr 
85 


Thr 


Asn 


Arg Asn 


Phe 
90 


Pro 


Gly Arg 


Met 


Gly His 
95 




Lys 


Glu 


Gly 


Gin 
100 


He 


Tyr 


Leu 


Ala Ser 
105 


Pro 


Phe 


Thr 


Ala 


Ala 
110 


Ala Ser 


~4 


Ala 


Leu 


Thr 
115 


Gly Tyr Val 


Thr Asp Pro Arg Asp 
• 120 


Phe 


Leu 
125 


Ser 




■i-H 


<210> 45 
<211> 424 
<212> PRT 

<213> Methanococcus jannaschii 














?5 i: 


<400> 45 
Met Gly Met 
1 


Thr 


He 
5 


Val 


Glu 


Lys He 


Leu 
10 


Ala 


Lys 


Ala 


Ser 


Gly Lys 
15 




Lys 


Glu 


Val 


Ser 
20 


Pro 


Gly 


Asp 


lie Val 
25 


Met 


Ala 


Asn 


He 


Asp 
30 


Val Ala 




Met 


Val 


His 
35 


Asp 


He 


Thr 


Gly 


Pro Leu 
40 


Thr 


Val 


Asn 


Thr 
45 


Leu 


Lys Glu 




Tyr 


Gly 
50 


He 


Glu 


Lys 


Val 


Trp 
55 


Asn Pro 


Glu 


Lys 


He 
60 


Val 


He 


Leu Phe 




Asp 
65 


His 


Gin 


Val 


Pro 


Ala 
70 


Asp 


Ser He 


Lys 


Ala 
75 


Ala 


Glu 


Asn 


His lie 
80 




Leu 


Met 


Arg 


Lys 


Phe 
85 


Val 


Lys 


Glu Gin 


Gly 
90 


He 


Lys 


Tyr 


Phe 


Tyr Asp 
95 




He 


Arg 


Glu 


Gly 
100 


Val 


Cys 


His 


Gin Val 
105 


Leu 


Pro 


Glu 


Lys 


Gly His Val 
110 




Ala 


Pro 


Gly 
115 


Glu 


Val 


Val 


Val 


Gly Ala Asp 
120 


Ser 


His 


Thr 
125 


Cys 


Thr His 




Gly 


Ala 
130 


Phe 


Gly 


Ala 


Phe 


Ala 
135 


Thr Gly 


He 


Gly Ser Thr Asp Met Ala 
140 




His 
145 


Val 


Phe 


Ala 


Thr 


Gly 
150 


Lys 


Leu Trp 


Phe 


Lys 
155 


Val 


Pro 


Glu 


Thr He 
160 
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Tyr Phe Asn lie Thr Gly Asp Leu Gin Pro Tyr Val Thr Ser Lys Asp 
165 170 175 

Val lie Leu Ser He He Gly Glu Val Gly Val Asp Gly Ala Thr Tyr 
180 185 190 

Lys Ala Cys Gin Phe Gly Gly Glu Thr Val Lys Lys Met Ser He Ala 
195 200 205 

Ser Arg Met Thr Met Thr Asn Met Ala He Glu Met Gly Gly Lys Thr 
210 215 220 

Gly He He Glu Pro Asp Glu Lys Thr He Gin Tyr Val Lys Glu Ala 
225 230 235 240 

Met Lys Lys His Gly Thr Glu Arg Pro Phe Glu Val He Lys Gly Asp 
245 250 255 

Glu Asp Ala Glu Phe Ala Glu Val Tyr Glu He Glu Ala Asp Lys He 
260 265 270 

Glu Pro Val Phe Ala Cys Pro His Asn Val Asp Asn Val Lys Gin Ala 
275 280 285 

Arg Glu Val Ala Gly Lys Pro He Asp Gin Val Phe He Gly Ser Cys 
290 295 300 

Thr Asn Gly Arg Leu Glu Asp Leu Arg Met Ala He Lys He He Glu 
305 310 315 320 

Lys His Gly Gly He Ala Asp Asp Val Arg Val Val Val Thr Pro Ala 
325 330 335 

Ser Arg Glu Glu Tyr Leu Lys Ala Leu Lys Glu Gly He He Glu Lys 
340 345 350 

Phe Leu Lys Tyr Gly Cys Val Val Thr Asn Pro Ser Cys Ser Ala Cys 
355 360 365 

Met Gly Ser Leu Tyr Gly Val Leu Gly Pro Gly Glu Val Cys Val Ser 
370 375 380 

Thr Ser Asn Arg Asn Phe Arg Gly Arg Gin Gly Ser Leu Glu Ala Glu 
385 390 395 400 

He Tyr Leu Ala Ser Pro He Thr Ala Ala Ala Cys Ala Val Lys Gly 
405 410 415 

Glu Leu Val Asp Pro Arg Asp Leu 
420 

<210> 46 
<211> 1033 
<212> DNA 
<213> Zea mays 

<400> 46 

atcatggcgg cggctctgtc ggggacggcg gtgtccacgg cagcgcttct agccccaatc 60 

cgagctccaa ccagcgcgtt tatccggcgc tcccagctca cctgtcatcg cctccactca 120 

ctaaaatgcc gccgcgctgg gtccatcgtc cccgcggccg ctgctgccgc ggcgggcagc 180 

agctcgccgt cgtcagccgt tttccacggc gagtgcttcg tggtgggcga caatatcgac 240 

accgaccaga tcatccccgc cgagcacctc actctggtgc cctccaagcc ggacgagtac 300 

cgcaagctcg gttccttcgc cttcgcgggg ctcccatccg cggcctaccc gacgccgttc 360 

gtcgctccgg gtgaggagtc ctcccgctac gccatcattg tcggcggagc caacttcggg 4 20 

tgcggttcct ctcgcgagca cgcgcccgtc gcgcttgggg ccgctggcgc acgcgccatt 480 

gttgcsgagg gctacgcgcg catctttttt cgcaactccg tggccactgg agaggtgtac 540 

34 



r 



cctctggagc tcacggacgt tggggcctgg aaggagtgca agacagggga tgtggtcacc 600 

gtggaccttg ctaactccgt ttttattaac cacacctctg gcaaggagta caagctgaaa 660 

ccaattggtg atgctggccc tgtaattgag gcgggaggga tctttgccta cgcccggaag 720 

acaggaatga ttgcgtcgaa agctgctgca tgagggaaag cttatgcagc cgagcctctg 780 

cggagatgaa gaagtaagct ggagttagga ctaagagtta ctgcacctac ttgatgtcga 840 

cggtgtctca aaataagttg cggcctaccg aaattatgat gaatcaatca atttggtctt 900 

tgtcacagat cgtttttttt tgttactagt acttgtacaa ttgtactcct gcctgctact 960 

gttcttatct gtttgaataa ctgctctgtt gccaaaaaaa aaaaaaaaaa aaaaaaaaaa 1020 

aaaaaaaaaa aaa 1033 

<210> 47 

<211> 249 

<212> PRT 

<213> Zea mays 

<400> 47 

Met Ala Ala Ala Leu Ser Gly Thr Ala Val Ser Thr Ala Ala Leu Leu 
15 10 15 

Ala Pro He Arg Ala Pro Thr Ser Ala Phe He Arg Arg Ser Gin Leu 
20 25 30 

Thr Cys His Arg Leu His Ser Leu Lys Cys Arg Arg Ala Gly Ser He 
35 40 ~ 45 

Val Pro Ala Ala Ala Ala Ala Ala Ala Gly Ser Ser Ser Pro Ser Ser 
50 55 60 

Ala Val Phe His Gly Glu Cys Phe Val Val Gly Asp Asn He Asp Thr 
65 70 75 80 

Asp Gin lie lie Pro Ala Glu His Leu Thr Leu Val Pro Ser Lys Pro 
85 90 95 

Asp Glu Tyr Arg Lys Leu Gly Ser Phe Ala Phe Ala Gly Leu Pro Ser 
100 105 HO 

Ala Ala Tyr Pro Thr Pro Phe Val Ala Pro Gly Glu Glu Ser Ser Arg 
115 120 125 

Tyr Ala He lie Val Gly Gly Ala Asn Phe Gly Cys Gly Ser Ser Arg 
130 135 140 

Glu His Ala Pro Val Ala Leu Gly Ala Ala Gly Ala Arg Ala He Val 
145 150 155 ~ 160 

Ala Glu Gly Tyr Ala Arg lie Phe Phe Arg Asn Ser Val Ala Thr Gly 
165 170 175 

Glu Val Tyr Pro Leu Glu Leu Thr Asp Val Gly Ala Trp Lys Glu Cys 
180 185 190 

Lys Thr Gly Asp Val Val Thr Val Asp Leu Ala Asn Ser Val Phe He 
195 200 205 

Asn His Thr Ser Gly Lys Glu Tyr Lys Leu Lys Pro lie Gly Asp Ala 
210 215 220 

Gly Pro Val lie Glu Ala Gly Gly lie Phe Ala Tyr Ala Arg Lys Thr 
225 230 235 240 

Gly Met He Ala Ser Lys Ala Ala Ala 
245 

<210> 48 
<211> 1112 



35 



<212> DNA 

<213> Oryza sativa 



<400> 48 

gaagtggttc 

tccttggccg 

acgttccgcc 

agtcgtcccc 

acgtcggccg 

cagatcatcc 

ctcggctcgt 

cccggcgagg 

tcctcccgcg 

gagggctacg 

gagctagcgg 

cttgataatt 

ggcgatgccg 

atgatcgcat 

aggcctctgc 

cgattgtcca 

tggaataagt 

gtaacacctt 

aaaaaaaaaa 



tccctcacac 
aggcggcgcc 
gccgcagctg 
tgaccgccgt 
gcgtattcca 
cggccgagca 
tcgccttcgt 
agaccacccg 
agcacgcgcc 
cgcgcatctt 
acactggagc 
gcgtcatgat 
ggccggttat 
ccaagtctgc 
agatagcaag 
tcagttgtac 
taaaagttac 
atgtaataca 
aaaaaaaaaa 



actgaacacc 
ggtgacagca 
ggtcgcggct 
ggtcgccgcg 
cggcgagtgc 
cctgaccctg 
cggcctcccc 
ctacgccgtc 
cgtcgccctg 
cttccgcaac 
ctggaaggag 
caaccacaca 
tgaggcaggc 
gtgagggaaa 
taagactggg 
tgctgttttt 
agagtactga 
ctcgtttata 
aaaaaaaaaa 



atggcggcgg 
gttctggcac 
atctgccggc 
gctgcggctg 
ttcgtcgtgg 
gtcccgtcca 
accgcggcct 
atcatcggcg 
ggcgccgccg 
tccgtggcca 
tgcaagaccg 
tccggcaagc 
gggatctttg 
ggcgagtttg 
ttgtggattt 
acctaggttg 
actatgatgt 
cctgccgatt 
aa 



cggcggcggc 
cgtgtcccac 
ccgccctgaa 
ccgctgcggc 
gggataacat 
agcccgacga 
acccgacgcc 
gcgccaactt 
gcgcccgcgc 
ccggtgaggt 
gggatgtggt 
agtacaagct 
cctatgcccg 
gtctgctgtc 
gaacctattg 
tgtgtcatca 
attagtccat 
tgcctatctc 



tccggctcta 
gccctcgagg 
atgccaccac 

gggggactcg 

cgacaccgac 
gtaccgcaag 
gttcgtcgcc 
cggctgcggc 
cgtcgtggcc 
ctacccgttg 
cacggtggaa 
gaagcctatc 
gaagaccgga 
aagatagtcg 
cacctctatg 
gtggtgtttt 
gtgatcttat 
gtttcgataa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1112 



<210> 49 

<211> 257 

<212> PRT 

<213> Oryza sativa 

<400> 49 

Met Ala Ala Ala Ala Ala Ala Pro Ala Leu Ser Leu Ala Glu Ala Ala 
15 10 15 

Pro Val Thr Ala Val Leu Ala Pro Cys Pro Thr Pro Ser Arg Thr Phe 
20 25 30 



Arg Arg Arg Ser Trp Val Ala Ala lie Cys Arg Pro 
35 4 0 



Ala Leu Lys Cys 
4 5 



His His Ser Arg Pro Leu Thr Ala Val Val Ala Ala Ala Ala Ala Ala 
50 55 60 



Ala Ala Ala Gly Asp Ser Thr Ser Ala Gly Val Phe 
65 70 75 



His Gly Glu Cys 
80 



Phe Val Val Gly Asp Asn lie Asp Thr Asp Gin lie 
85 90 



lie Pro Ala Glu 
95 



His Leu Thr Leu Val Pro Ser Lys Pro Asp Glu Tyr 
100 105 



Arg Lys Leu Gly 
110 



Ser Phe Ala Phe Val Gly Leu Pro Thr Ala Ala Tyr 
115 120 



Pro Thr Pro Phe 

125 



Val Ala Pro Gly Glu Glu Thr Thr Arg Tyr Ala Val lie lie Gly Gly 
130 135 14 0 



Ala Asn Phe Gly Cys Gly Ser Ser Arg Glu His Ala 
145 150 155 

Gly Ala Ala Gly Ala Arg Ala Val Val Ala Glu Gly 
165 170 



Pro Val Ala Leu 
160 

Tyr Ala Arg He 
175 



Phe Phe Arg Asn Ser Val Ala Thr Gly Glu Val Tyr 
180 185 



Pro Leu Glu Leu 
190 



36 



Ala Asp Thr Gly Ala Trp Lys Glu Cys Lys Thr Gly Asp Val Val Thr 
195 200 205 



Val Glu Leu Asp Asn Cys Val Met lie Asn His Thr Ser Gly Lys Gin 

210 215 220 

Tyr Lys Leu Lys Pro lie Gly Asp Ala Gly Pro Val lie Glu Ala Gly 

225 230 235 240 

Gly lie Phe Ala Tyr Ala Arg Lys Thr Gly Met lie Ala Ser Lys Ser 
245 250 255 - 

Ala 



<210> 
<211> 
<212> 
<213> 



50 

1107 
DNA 

Glycine max 



<400> 50 

tggaaatgag 

gcacgaggtt 

ccctctctca 

caaaccctcg 

ccgcttctcc 

ccgaccagat 

agaagctcgg 

aacccggcga 

gctcctcccg 

cggagtcgta 

tagagtcgga 

tcggagagag 

gcgacgcggg 

tgattccctc 

atgacatgct 

aataggctag 

ttgcatcagc 

ttgtattcac 

tcctcgggca 



aaaatagacg 

ctcttctgcc 

ctctcacact 

caaccgcgtc 

ctccgcctcc 

cattcccgcc 

ctcctacgcc 

gatcaaaacc 

cgagcacgcc 

cgctaggatc 

gggacgcctc 

ccgcttgatc 

tccagtgatc 

tcgttgagtt 

tctcaagaaa 

aacttgcaga 

agcttctttt 

gaaatgggac 

aaaaaaaaaa 



gaagtgagag 
gcaaccgttc 
cttctaccgc 
gcagtctctc 
ttccacggcc 
gagtacctca 
ctcatcggcc 
aagtacgcca 
cccgtcgcgc 
ttctttcgga 
tgcgaggagt 
aatcacacca 
gaggccggtg 
cttcaggtga 
tgtattgacc 
gatataatac 
ataatctcat 
caattttgcc 
aaaaaag 



aggaggcact 
ttcctcggaa 
gcttcctttc 
tccaaacccc 
tctgctacgt 
ccctcgtccc 
tccccgccac 
tcgtcatcgg 
tgggcgcctc 
actccgtggc 
gcaccaccgg 
ccggaaagga 
gcatctttgc 
gggcagtgaa 
caatggatgc 
atggcaatag 
tgatatgggg 
ccatttatca 



gagcatccaa 
cctggcattc 
tttcccaact 
acgcgctcaa 
cgtcggcgac 
ttccaagccc 
ctacgccacg 
cggtgccaac 
cggcgccgcc 
caccggcgag 
cgatgtggtg 
gtatcgcttg 
ctatgccagg 
ctctgctatc 
cttagcttgg 
aaagtgtgtt 
tatctcatta 
atcagaatgg 



<210> 


51 


<211> 


263 


<212> 


PRT 


<213> 


Glycine 


<220> 




<221> 


UNSURE 


<222> 


(4) 


<400> 


51 



caatggcctt 
accaaactct 
cccaagtcat 
tccgccgcgt 
aatatcgaca 
gacgagtacg 
cgtttcatcg 
ttcggttgcg 
gcagtggtcg 
gtgtatccgc 
acgattgagc 
aaaccgatcg 
aaaaccggca 
cttgcttcag 
tccattatca 
ttaatggttc 
atgcaaactt 
tacttatttt 



Met Arg Lys Xaa Thr Glu Val Arg Glu Glu Ala Leu Ser lie Gin Gin 



10 



15 



Trp Pro Cys Thr Arg Phe Ser Ser Ala Ala Thr Val Leu Pro Arg Asn 
20 25 30 

Leu Ala Phe Thr Lys Leu Ser Leu Ser His Ser His Thr Leu Leu Pro 
35 40 45 

Arg Phe Leu Ser Phe Pro Thr Pro Lys Ser Ser Asn Pro Arg Asn Arg 
50 55 60 

Val Ala Val Ser Leu Gin Thr Pro Arg Ala Gin Ser Ala Ala Ser Ala 
65 70 75 80 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1107 
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Ser Pro Ser Ala Ser Phe His Gly Leu Cys Tyr Val Val Gly Asp Asn 
85 90 95 



lie Asp Thr Asp Gin lie He Pro Ala Glu Tyr Leu Thr Leu Val Pro 
100 105 110 

Ser Lys Pro Asp Glu Tyr Glu Lys Leu Gly Ser Tyr Ala Leu He Gly 
115 120 125 

Leu Pro Ala Thr Tyr Ala Thr Arg Phe He Glu Pro Gly Glu He Lys 
130 135 140 

Thr Lys Tyr Ala He Val He Gly Gly Ala Asn Phe Gly Cys Gly Ser 
14 5 150 155 * ~ 160 

Ser Arg Glu His Ala Pro Val Ala Leu Gly Ala Ser Gly Ala Ala Ala 
165 170 ~ 175 

Val Val Ala Glu Ser Tyr Ala Arg He Phe Phe Arg Asn Ser Val Ala 
180 185 190 

Thr Gly Glu Val Tyr Pro Leu Glu Ser Glu Gly Arg Leu Cys Glu Glu 
195 200 205 

Cys Thr Thr Gly Asp Val Val Thr He Glu Leu •Gly Glu Ser Arg Leu 
210 215 220 



He Asn His Thr Thr Gly Lys Glu Tyr Arg Leu Lys Pro lie Gly Asp 
225 230 235 240 

Ala Gly Pro Val lie Glu Ala Gly Gly lie Phe Ala Tyr Ala Arg Lys 
245 250 ^ 255 

Thr Gly Met He Pro Ser Arg 
2 60 



<210> 52 

<211> 995 

<212> DNA 

<213> Triticum aestivum 



<400> 52 

gcacgagcgg cggtgtccac ggcagcgctt 
tttatccggc gctcccagct cacctgtcat 
gggtccatcg tccccgcggc cgctgctgcc 
gttttccacg gcgagtgctt cgtggtgggc 
gccgagcacc tcactctggt gccctccaag 
gccttcgcgg ggctcccatc cgcggcctac 
tcctcccgct acgccatcat tgtcggcgga 
cacgcgcccg tcgcgcttgg ggccgctggc 
cgcatctttt ttcgcaactc cgtgggcact 
gttggggcct ggaaggagtg caagacaggg 
gtttttatta accacacctc tggcaaggag 
cctgtaattg aggcgggagg gatctttgcc 
aaagctgctg catgagggaa agatcagctt 
gtaagctgga gttaggacta agagttactg 
taagttgcgg cctaccgaaa ttatgatgaa 
ttttttttgt tactagtact tgtacaattg 
tgaataactg ctctgttgcc atctaaaaaa 

<210> 53 

<211> 244 

<212> PRT 

<213> Triticum aestivum 



ctagccccaa tccgagctcc aaccagcgcg 60 
cgcctccact cactaaaatg ccgccgcgct 120 
gcggcgggca gcagctcgcc gtcgtcagcc 180 
gacaatatcg acaccgacca gatcatcccc 24 0 
ccggacgagt accgcaagct cggttccttc 300 
ccgacgccgt tcgtcgctcc gggtgaggag 360 
gccaacttcg ggtgcggttc ctctcgcgag 420 
gcacgcgcca ttgttgcgga gggctacgcg 4 80 
ggagaggtgt accctctgga gctcacggac 54 0 
gatgtggtca ccgtggacct tgctaactcc 600 
tacaagctga aaccaattgg tgatgctggc 660 
tacgcccgga agacaggaat gattgcgtcg 720 
atgcagccga gcctctgcgg agatgaagaa 780 
cacctacttg atgtcgacgg tgtctcaaaa 840 
tcaatcaatt tggtctttgt cacagatcgt 900 
tactcctgcc tgctactgtt cttatctgtt 960 
aaaaa 995 



38 



<400> 53 

Ala Arg Ala Ala Val Ser Thr Ala Ala Leu Leu Ala Pro lie Arg Ala 
15 10 15 

Pro Thr Ser Ala Phe lie Arg Arg Ser Gin Leu Thr Cys His Arg Leu 
20 25 "* 30 

His Ser Leu Lys Cys Arg Arg Ala Gly Ser lie Val Pro Ala Ala Ala 
35 40 45 

Ala Ala Ala Ala Gly Ser Ser Ser Pro Ser Ser Ala Val Phe His Gly 
50 55 60 

Glu Cys Phe Val Val Gly Asp Asn lie Asp Thr Asp Gin lie He Pro 
65 70 75 80 

Ala Glu His Leu Thr Leu Val Pro Ser Lys Pro Asp Glu Tyr Arg Lys 
85 90 " 95 

Leu Gly Ser Phe Ala Phe Ala Gly Leu Pro Ser Ala Ala Tyr Pro Thr 
100 105 110 

Pro Phe Val Ala Pro Gly Glu Glu Ser Ser Arg Tyr Ala He He Val 
115 120 125 

Gly Gly Ala Asn Phe Gly Cys Gly Ser Ser Arg Glu His Ala Pro Val 
130 135 140 

Ala Leu Gly Ala Ala Gly Ala Arg Ala He Val Ala Glu Gly Tyr Ala 
145 150 155 160 

Arg He Phe Phe Arg Asn Ser Val Gly Thr Gly Glu Val Tyr Pro Leu 
165 170 175 

Glu Leu Thr Asp Val Gly Ala Trp Lys Glu Cys Lys Thr Gly Asp Val 
180 185 " 190 

Val Thr Val Asp Leu Ala Asn Ser Val Phe He Asn His Thr Ser Gly 
195 200 205 

Lys Glu Tyr Lys Leu Lys Pro lie Gly Asp Ala Gly Pro Val He Glu 
210 215 220 

Ala Gly Gly He Phe Ala Tyr Ala Arg Lys Thr Gly Met He Ala Ser 
225 230 235 ' 240 



Lys Ala Ala Ala 



<210> 54 

<211> 113 

<212> PRT 

<213> Lactococcus lactis 

<400> 54 

Met Lys Thr Tyr Lys Gly Thr Ser Val Val Met Asn Asp Asn Asp Thr 

1 5 10 15 

Asp Lys Lys Ala Asp Lys Lys Gly Gly Lys Asn Tyr Trp Arg Tyr Lys 
20 25 30 

Asp Tyr Asp Asn Asp Asn Ala Lys Tyr Lys Lys Ala Ser Ser Gly Asp 
35 40 45 

Asn Gly Ser Gly Ser Ser Arg His Ala Ala Trp Ala Ser Asp Tyr Gly 
50 55 60 

39 



Arg Ala Ala Gly Ser Tyr Ser Asp Tyr Asn Asn Ala Lys Asn Gly Lys 
65 70 75 80 

Arg Val Asn Thr Lys Ser Ser Thr Asp His Thr Ser Gly Asp His Asp 
85 90 ~ 95 

Trp Lys Asp Lys Asn Gly Asp Asp Gly Thr Tyr Ala Ser Ala Tyr Lys 
100 105 110 

Asn 



40 



